














the wizard Spun, are a man’s eves as 

keen as an owl's, his reach as high asa 
mountaintop, his speed faster than the wind. 
Yet recently I had.a reminder of how modern 
technology has made such wizardry come 
true. The American Association for the Ad- 
vancement of Science (taking for its theme 
“Science and Technology: New Tools, New 
Dimensions”) invited NATIONAL GEOGRAPH- 
ic to present a program to its annua! meeting, 
held this February in Washington, D.C. 
While preparing for that program, I realized 
the full extent of the GroGRApHic’s debt to 
sctentists and the images of science—and how 
those images have so drastically reshaped our 
knowledge. 

Over the years we have done our best to 
translate the often arcane discoveries of 
modern science into reacily understandable 
text and illustrations. We find that scientists 
are pleased with this process of making their 
work known and meaningful to millions of 
interested laymen. 

The pictures that appear im our pages, 
made from visible light and raclio, infrared, 
ultraviolet, X rays, and rays, have 
enabled us in the comfort of our own homes 
actually to see the swirl of galaxies as they 
travel in space, to gaze on a living cell, to 
map the minerals of the moon, to see nature 
as a butterfly sees it, to peer at places in the 
dark oceans where continental plates diverge, 
to follow the whirling tracks of particles so 
small they can still not be seen. 

We have looked closely at the hominid 
bones found in the soils of Africa by Richard 
FE. Leakey and Donald C. Johanson, and at 
the stunning artworks surrounding a Chinese 
noblewoman and an Egyptian pharaoh who 
seem to have drifted from another world. 

What have we learned from 4cience's 
kaleidoscope of images? We have a far better 
idea of our place in the universe, and of the 
basic mechanisms that create species on this 
planet. We know a good deal more about the 
history of the earth, through its ceaseless 
changes over eons. 

But stil, at the end, this gallery of shapes 
and colors leaves one not only with a sense 
of wonder but.also with an increasing sense of 
mystery. How will the pictures of ap, 2000 
be taken, ancl what will they be of? 
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The Change in Spain 2097 

Fistrors still find castles, caslanets, wine, 
and sun-filled skies, bur the Spaniardy are 
struggling toward aneven headier reality— 
democracy.Peter T. White and David Alas 
Aarvey reportan the post-F rance era, 





Ladakh—The Last 

Shaneri-la 332 

Time-hallowed faith and pageantry order 

life in a lofty Himalayan realm, Story and 
photographs by Thomas J. Abercrombie. 


Wondrous Eyes of Science 460 
Whether probing the aton, mapping far-off 
edlaries, or exploring the brain, the camera 
ond Offer modern means of image making 
reved! the unfaown, Rick Gore and James 
Po Alair survey an incredible technology. 


The Four-eyed Fish 

Sees All 390 

Built-in bifocals give this tropical surface 
swimmer the ability to see clearly in air and 
water simulianeously, A picture story by 
bialogixt Paul A. Zalil. 


Easygoing, Hardworking 

Arkansas 396 

Hustle and imagination break the backwoods 
tereatype of an increasingly productive state. 
Aut Bovd Gibbons and Matt Bradley still find 
lets of down-home hospitality. 


The Thousand-mile Glide 431 
Riding mauntain winds, a veteran sailplaner 
foars nonstop from Pennsylvania to Tennessee 
and home again the sante day. Karl Atriedieck 
ells of his world-record flight: photographs 

hy Oris Imboden. 


COVER: Insignia of wealth in an austere 
land, a turqueise-covered peyrak crowns 
a young worn in mowntain-girt Ladakh. 
Photograph by Thomas J. Abercrompie. 
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A first step: Tenderly, a 
penitent encourages his 
son as the youngster 
prepares for his initial 
procession with a 
relizions brotherhood 
during Haiy Week tn 
Valladolid. Yet as such 
traditronal Raster 
pageants marched across 
Spain last year, the 
minds of tte cilitens were 
Axed on a revolutionary 
event just weeks oway— 
free elections, the first 

in four decades. 

As the dictatorship of 
Generalissimo Francisco 
Franco fodes in the 
wake of jis death in 
1075, a long-polarized 
nation once again strives 
for democracy with 
stability, as it often has 
during the past 165 
years. The Aurdies are 
formidable—tilter 
memories of a brutal 
civil war, demands from 
oullying regions fer 
autonomy, an wicertain 
economy—bul from many 
Voices in [he passionale 
debate, cautious 
oplimism echoes, 








“It’s an explosion, 
a renaissance, 
a changed country...” 
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By PETER T. WHITE 
Photographs by 
DAVID ALAN HARVEY 


AOLY WEEK IN SPAIN. In dozens of towns and 
villages, hundreds af images of Christ and the 
Virgin will be carried in procession—attended 
by tens of thousands of colorfully cloaked and 
hooded figures, gazed at by millions. It’s a col- 
lective spectacle unparalleied in Europe. 

| have come to witness that, and to bask in the soft spring 
of this land of wine and olives, of glorious castles and beach- 
es. Remarkable, that a country of 35 million inhabitants can 
attract an equal number of foreign visitors a year; that an 
area not quite as large as France has as much scenic variety 
as the 48 contiguous United States. And that alongside 
castellano—meaning the Castilian, or Spanish, language— 
three other languages still are spoken on Spain's geographi- 
cal and cultural periphery. [hope to sample all that too, but 
right away | can see that I'm in for even more. 

Fatetul changes are shaking the Spanish State. Francisco 
Franco, who for decades ruled as “leader by the grace of 
God,” died not long ago, and the National Movement, the 
sole political organization he permitted, has just been 
abolished. Free parliamentary elections are to be held with- 
in three months, in June 1977—the first in 41 ‘years. 

Already 125 parties have been legalized, graffiti are 
sprouting, demonstrations multiply. In the capital of Ma- 
dricd, a colonel's lady asks me what the world is coming to, 
women marching for legalization of divorce? A student is 
glacl he no longer needs a certiicate of good conduct to get o 
driver's litenst. “It's an explosion, a renaissance, a changed 
country,” an editor tells me, “esfupendo, astonishing.” 








festifies to the recongquest thal ended Islamic rule in [49°. 


Spain's swilt transition from one-man rule 
toward democracy seems to astonish everv- 
one, Will this change go all the wavr And 
Will it produce stability, with relatively few 
losing their lives-and none their property? 
That would be without parallel in Spanish 
history, if not in the history of the wor 








™ PALM SUNDAY tm Toledo, the car- 
dinal primate of Spain declares that 
faith is still the greatest need. He says 
the greatest danger is the Devil 
Monday in the provincial capital of Va! 
ladolid, a young man In green cloak and 
white cloves adjusts his two-foot-high black 
hood, emblems of the brotherhood of Our 
Lady of the True Cross. It dates from 1498 
Why is he here? “Becauce | feel it.” 
Valladolid is noted for its museum of 
polychrome saints: fine carvings amazingly 
painted, ultra-lifelike. Look into St. Paul's 
mouth, you'll see discolored teeth and a tex- 
tured tongue; crystal over his eves makes 
them shine. Teenagers pause before a mar- 
tyred Christ by Gregorio Fernandez. A girl 
“Pobre! Poor fellow!” Spaniarcs [eel 
familiar with their Gol. [t's from the heart 
like the fervor of the Counter-Reformation 
that burst from 16th-century Spain 
At dusk on Holy Tuesday in the provincial 
capital of Cuenca, trumpets and drums pre- 
tede floats slowly swaying uphill, carrying 
enints and flowers and candles. The weignt of 
the floats is distributed among dozens of 
hooded carriers—about a hundred pounds 
per man; @¢ach pays for the privilece. The 
brotherhoeds’ cloaks are viclet or white, 
their hoods green or garnet or goled. Onipokers 
crowd streets, windows, and balconies, 
quietly. Some following the floats wear un 
pointed! hoods; one, apparently a woman, 
carries a baby in a rec snowsult. She walks 
baretoot on the cobblestones. 
These are all cities of the Mieseta, the most- 
ands of central Spain. At its 
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Glory by the chestful glitters ato 
Madrid ceremony. Between the gloves 
of a vice admiral shines the Cross of 
Noval Merit, First Class, Spain's 
armed forces, traditionally guarantors 
of stability, view any redistribution 


of power with wary eves. 
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center sprawls Madrid (map, pages 302-303), 
with four million inhabitants; one million 
are away on Holy Week vacations 

From Cuenca I drive toward the Mediter- 
ranean—southeast to Henidorm, the beach 
favored by many from Macdnd (page 304) 
After Villanueva de la Jara, famous for mush- 
roams, and Tarazona de la Mancha, prolific 
in wine and sheen cheese (“best when aged in 
olive oil”), I descend to Albacete, famous for 
cutlery. Here begin the extra-fertile lands 
called] Awerias, intensely irrigated for frutt 








March [974 


Wational G roorapinic 


small towns cluster beneath big casiles— up there it's the Costa Brava, the Wild Coast 
(Chinchilla, Villena, Sax. Villena also boasts Among o& hundred discotheques in Hem 
biz factones for shoes. Many go to America jorm I choose “Fiurope'’s largest.” a fiving 

Bemidorm, twenty years-ago a fishing ham- saucer in concrete. “Room for 27,700," adds 
let with ane policeman on-a donkey, has 150 the manager, “mostly foreigners.” A bus dis- 
big hotels and 40,000 apartments. Its Holy gorges a planeload that left London three 
Wednesday procession features aschool band hours ago. In boutiques | see signs in German 
with majorettes in miniskirts. The brothe French, E.nzlish,.as well as in Spanish: Leder, 


hood dates only from 1969 ane its Christ Cur, Leather, Guero. Otten Spanish is last 








moves on rubber tires. This is the Costa  butnobody seems tomind. The money the for- 
Blanca, t 


aches stretch north to the French border: The pageantry of Hoh Pek wunrolling 
beaches stretch north to the French border: The | | { Holy W | 





1¢ White Coast. From here popular  einers bring is a major prop for the econom 
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, many regions, each 
‘ca hercely incivictualistic. Anctent 
kingdoms and regions kept their 


Habsburg monarchs, Then came Ute 
aa Bourbons in 1700; from the plateau of Cas- 
ar tile authority reached to the outlands. Today 
Spain s: reqons still resent control by Aa 
drid. Demands for autonomy ring loudest in 
three non-Castilian tongues: Catalan im 
Catalonia, 

Menonca Videncia, 


Raleane 


Islands: 

Euskara 

among Basques, 

who spill over into 

iver: afi] Callers in 

Majorca) - (ralicia The lan putes were 

suppressed bv Francisco Franco, 

who came to power in LOS9 after a three- 

year ‘civil war that saw HE conservative 

Nationalists, backed by Hitler and Musso- 

lini, defeat a liberal Republican government 

aided by Stalin 

In an emotional ceremony last October, 

on form of Cataloninn self-rule abolished 

a5 YOaRrSs ARO WHS 

restored. In the 

Basque Provinces 

continuing violence 

leads some to fear 

the birth of a Span- 
ih Uster 


AREA: 104.897 square miles, inchiding the Canary 
Tlands-and sever) North Atrican enclaves. Spun- 
inh Sahar wad ceded to Morooce antl Mauritania 
m 1976, BOPULATION: 35,400,000 HELIGION: 
Roman Cathelic. BOONOArY:, Olives, grapes, 
wheal, citrus truits, wine making, shipbuilding, 
cork, mincriks, fahing, tourism. An industrializa- 
Hon dive began about 1900 but peaked in 1974: 
unemployment. rate, about & pertent CPEs: 
Moaclrid, capital (pop. 4,472,963), Barcelona (pop. 
4,443,124); Valencia (pop. 1,924,942), CLIMATES 
Wet, cool north; cold winters and bot, drv sum- 
mers in. central plateau: miki wing the Mediter- 
ranean coast 
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across Spain now takes me. by chartered 
plane, to the far northeastern interior. Flying 
over almost constantly mountainous ter- 
rain, I glimpse landmarks of great preoccupa- 
tions past and present. Lonely castles attest 
to waves of Christian reconquest from Islam, 
pushing south. This crusacde—begun early in 
the eighth century, and lasting, off and on, for 
more than 750 vears—removed Moorish 
rule from Spain for good. 

Towns appear huddled, as if for defense; 
the rivers look puny. But man-made lake: 
are plentiful, some small, some huge. Modern 
spain has built the most extensive system of 
dams and irrigation conduits in Europe: 


ON SAN VICENTE DE LA SONSIERRA 
(population 1,200) two penitents redden 
their bare backs with rhythmic strokes 

from bundles of rope. [t's a traditional act of 

faith. They lurch along streets lined with 
camera-pointing visitors, in an atmosphere of 
carnival That ought to disappear, the priest 
tells me. But many villagers-do not agree 
it's good business, after all 

I fly on, south, over more Sierras and reser- 
yoirs, across the rivers Duero, Tajo, and Gua- 
diana, to land along the silty Guadalquivir in 
time for the last of the five Holy Saturday 
processions held in Seville. 

The image of Our Lacy of Solitude, witha 
brand-new gold crown, moves amid five-foot 
candles and scores of penitents carrving heavy 
crosses, Intermittently she stops, while a girl 
or an old man sings a saefta, an impassioned 
soio in praise of her. 

Dead-tired inmy rented car, a litth Spanish- 
made Seat (pronounced sav-ot), l unwittingly 


El boom rocks Benidorm. Turistas by 
Lhe jetioad from London, Paris, and 
Frankfurt join holidaying Spaniards 
seeking “perfect Mediterranean blues” 
of sea and sky. A fishing village 
iwenty vears ago, Benidorm new calls 
itself the capital of the Costa Bianca; 
if bousts 130 mayor hotels. A Pied 
Piper (right) touts one af the city's 
Awmdred discotheques, Al the height 
of the tourist flood in 1973 about 

35 milion rained into Spatn—one 
for every Spaniard—and spent an 
equivalent of three billion dollars. 


go the wrong way on a one-way street. | am 
stopped by an impassioned traffic cop of 
Seville: “This is an international sign, it’s the 
same in Peking as in Seville! Aven Qoar Lord 
Jesus Christ riding a donkey in Jerusalem 
wold respect a sign like this!” 

Alas, the Spaniard is a man.of many words. 
My young friend Juanga, who accompanies 
me a5 an interpreter, warned me from the 
start: “In Spain you cannot be brief, it isn't 
polite, you must embroider. After all, we are 
human beings, individuals, not machines. ...” 
Thank God tomorrowis Resurrection Sunday, 
and this poor penitent can sleep. 

But no, a lot of Seats are out early, honking 
From their windows thrust clenched fists and 
red flags with vellow bammers and sickles. 
The Communist Party suddenly is legal! again, 
after 38 years. [t's time for a backward 
ghimpse into the passionate politics of Spain. 

Two hours from bustling Seville, in the 
3,000-vear-old harbor city of Cadiz, I stand-in 
the Church of St. Philip Neri, where men now 
put (Christ back on the cross for another year. 





305 


From this elegant marble floor, 165 years ago, 
a Cortes, or parliament, proclaimed a libera! 
constitution, calling for freedom and democ- 
racy for Spain. 

It never really took effect and was for- 
mully suppressed two years later. Nine times 
since then has democracy been resurrected 
and buried again—aoften violently, with an 
aftermath of firing squads, imprisonment, and 
exile, Ever since the Cortes of Cadiz there has 
been a hardening of a long-existing division 
into two Spains: one liberal and innovative, 
the other conservative and traditionalist; each 
idealistically hostile to the other, uninclined 
to Compromise. 

A. poet has written: “Littl Spaniard: com- 
ing into the world, may God keep you, one of 
the two Spains will turn your heart to ice.” 


past vineyards growing grapes for sherry 

and meadows raising fighting bulls, 
through hill towns where every house is 
vetting its spring whitewashing. 

I give a lift to a young man in blue jeans. 
He's a soldier, and on weekends he hitchhikes 
from far away with his little bundle of clothes 
and red-handled bullfighter’s sword. He hopes 
for # chance to learn on one of the farms— 
lucky bullichters become millionaires. 

I stopin cafes for politely embroidered con- 
versation. How gracious everyone is to a 
Stranger! One convivial evening a wasp- 
waisted girl from Seville picks up a guitarand 
sings: “I spoke with God, I told Him T love 
you. He told me to forget you. | answered Him, 
impossible.” It’s a fandango, she says, “Few 
words but strong feelings, from the heart.” 

So one disputes with God? “Ves, love comes 
first.” She's engaged, she tells me later, but 
doesn't know when she'll marry. “We haye 
love but not enough money. One must think 
of the future.” 

Next morning, on a narrow hill road where 
men are blasting to make it wider, 1 come 
around a bend and halt before an evocative 
panorama, Far on my right, @ great square 
rock—ibraltar. “We call it la espinita, the 
little thorn,” says Juanga. “The British took it 
from usin 174.” Straight aheacl is the Medi- 
terranean. Far in the haze is Africa. 

The last chunk of Spanish Empire, the 
Spanish Sahara, was given up in 1976, but a 
few enclaves remain on the Moroccan coast. 


|: A JOY to drive eastward in Andalusia, 


That African peak above the haze is Monte 
Hacho, Juanga says. From there, in the sum- 
mer of 1936, General France watched the em- 
barkation of his Moorish troops—a crucial 
opening move in Spain's most recent: civil 
war; after three years it ended in triumph for 
tracitionalist Spain. Franco ruled as genera- 
lissimo and leader until he died at $2 in 
November 1975, 

“To us that’s not just a piece of our history, 
like what Hannibal did here or Napoleon 
there, This civil war is very close to us, and 
that is one of our big problems. We have not 
overcome those feelings.” 

Many have told me so, from both sides. 
Teenagers too, They know what happened to 
grandfather and to Uncle Jose. ... 

Of hundreds of thousands killed, most were 
victims of massacre behine the lines: land- 
lords, officers, priests—‘Fascista." Socialists, 
Communists, anarchists—“Recds.” 

Muss executions continued for vears after 
the end of the war. Many of those picturesque 
castles were full of political prisoners. Now 
newspapers and magazines rehash the civil 
war almost daily. 

Could it happen again? “That is the ter- 
rible question,” a middle-aged publisher said 
to me in Madrid. “Spain hasn't stood still in 
the past forty years, but there still are two 
radically clifferent conceptions about what 
the country should be.” 

We sat talking ina café favored by people 
of the left. He added that any moment young 
men of the extreme right might barge in and 
order everyone to stand and sing hymns of 
the Franco davs. Should someone refuse, 
they'll beat him. 


| APPILY, tourists needn't worry about 
any of that. Down along the white- 


washed Costa del Sol, or Sun Coast, 
in Puerto Banus near Marbella, visitors from 
southern California and Florida sav it's just 
like home—the yachts, the sky, the pizzeria. 
A New Yorker says, look how clean, no gar- 
bage! A real-estate salesman exults over 330 
sunny days a year, great golf, exclusivity. One 
beclroom with sea view, 45,000—villas up to 
$1,000,000; but hurry, prices are rising. 

In Malaga] pause to actmire the carnations 
for sale on the main boulevard—pink, vellow, 
orange—before turning my car toward the 
Sierra Nevada, where there's skiing half the 
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year just a two-hour drive from the sub- 
tropical Mecliterranean. 

At Capileira, at 5,000 feet the secone high- 
est village in Spain, a van with a loudspeak- 
er proclaims: “I am the chick seller; I also 
have American turkeys, the bigwest turkeys 
in the world... .” Capileira ladies buy briskly. 

I fearn that people here may be poorly 
dressed but have-a lot of money in the bank. 
All from wheat and beans on these steep 
slopes? No, they also have 270,000 sheep. And 
there's a real-estate office: A Norwegian came 
in 1972; now 170 Scandinavians and Ger- 
mans own land here; hotels are planned and 
ski lifts A discotheque opens this summer. 

On the other side of the Sierra Nevada, in 
Granada, the director of the Alhambra, that 
romantic Moorish fortress with pleasure gar- 
dens and pools, is happy about the big new 
parking lot. Drest in the shade, amid birds and 
splashing fountains—it's a Muslim idea af 
paradise. And all these good-looking damsels 
walking by. 

I hear music as crowds push into an amphi- 
theater on the Alhambra grounds. Young trou- 
badours in 16th-century-style knee breeches 
play guitars and maricdolins and sing, roman- 
tically, satirically, exuberantly. Those dam- 
acs applaud madly. 

li's a get-together of extremely eligible 
bachelors, the tunas, or university singing s0- 
cieties, from Murcia, Valencia, and Asturias, 
from Extremadura and the Canary Islancls, 
from most of the many regions of Spain. To 
join, a student must be musical and give pri- 
ority to having fun. Then won't one's stuches 
take a little longer? Claro, but parents usually 
understand, 

That night the Alhambra ts gloriously lit. 
A tine and a girl slowly walk away, his black 
cloak enveloping both. 


EXT MORNING I stand in the Roval 

Chapel before a gilded wrought-iron 

: screen and the tomb of Ferdinand of 

Aragon and Isabella of Castile, the royal cou- 
ple called the Catholic Monarchs. 

They took Granada in 1492 and thus com- 
pleted the reconquest from the Moors. They 
also gave decisive Impetus to the long process 
of elevating & central power—in effect the 
crown of Castile—above the other kingdoms 
and regions on the peninsula (The single ex- 
ception is Portugal.) Castilian increasingly 
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became the dominant language and Madrid, 
in due course, the center of the first modern 
bureaucracy. To this day domination from 
Madrid meets widespread resentment. 

Outside the chapel I see a slogan spraved 
ona wall: Andalusia wants autonomy! Simi- 
lar feelings churn in every corner of Spain, 
prompted by pronounced cultural differences. 

It’s not only that Catalonia, Galicia, and 
the Basque region still nurture different lan- 
guages. “(Cross another mountain,” I've been 
told, “and vou're in another country.” 

Indeed, a leading newspaper talks of 15 
Spains, a nation of nations, a people of peo- 
ples. Long-smoldering problems of regional- 
ism are heating up. 


ACK IN MADRID a sociologist ex- 
B plains: Under the 16th- and 17th- 
century Habsburg monarchs, former 
kingdoms kept their laws and privileges. The 
notion of one big centrally run Spanish state 
was brought from France by the 1Sth-century 
Bourbon kings and glorified by 19th-century 
ideologues and 20th-century generals. To his 
dying day, Franco—himself a Galician, but 
imbued with the spirit of centralism—extolled 
the grand enterprise of building one Spain, 
united and great. Quite a few Spaniards re- 
main faithful to this ideal. 

“And so for 200 vears centralism has sought 
to suppress the individuality of the regions. 
But the ways of the Catalans or Galicians or 
Andalusians or Basques are still quite differ- 
ent from those of Castile... .” 

T hear a lot about Castilian attributes. Cas- 
tihans love to talk about them. 

A restaurateur in Segovia neted for espe- 
cially tender suckling pigs—he roasts about 
ten thousand a year, plus mountains of baby 
lamb—<ays Castilian food is hard to digest. 
“But we are a hard people, conditioned by our 
hard climate, very cold and very hot” 

A Marrid executive descended from 16 
generations of dukes telis me: “We have some 
virtues and some big faults. We are very 
idealistic, and so we tend to go to extremes. 
But we also are very individualistic—we all 
want to be first, and when we can't be, we 
criticize fiercely. We are loyal to family and 
friends. We have orgullo.” That means pride, 
aleo stubbornness, sometimes arrogance. 
“And we are very hard with our enemies. 
Dialogue is dificult” 
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T ask a journalist to characterize some non- 
(Castilians. 

“Catalans,” he savs, “are sentimental, prag- 
matic, good traders. Open to discussion and 
compromise.” Basques: “A very close society, 
inflexible, good at sports. Hard workers. [hey 
feel they're an ancient super-race.” Andalu- 
sians? “Exuberant, clever with words, philo- 
eophical. Good at getting the most with the 
least strain.” And what of Gallegos, the 
people of Galicia? “Nostalgia-prone, soft: 
spoken, don't like to commit themselves 
Good politicians,” 

He says these are all stereotypes, of course, 
but there's truth in them. “Lf you want to meet 
some really curious people, go southeast. . 
No, I'm off to the Bay of Biscay, to the land 
of those inflexible Basques 


NW BILBAO after midnight, in the drizzle 
the Basques call sirimuirt, teenagers dance 
in the street to the tunes of a bristu, a little 

Basque flute. Playing tt in public could have 
led to arrest only a few months ago, they say. 
Never has it been plaved as much as now 

A voung artist tells me that for years the 
Basque language was suppressed too. Many 
city people in their 20's and 30's can't speak 
it, but they're learning, and their parents are 
pleased, “Among kids, if you don't speak 
euskara you're out.” 

I take the superhighway east—past high- 
tension lines anc factories, along rain-washed 
hillsides with sturdy cattle and farmhouses 
built. of stone from the Cantabrian cordillera 
—to San Sebastian, the pearl of the Canta- 
brian coast,.a traditional summer resort. 





Waves crash against pine-topped rocks 
guarding curved beaches. A statie honors 
Juan Sebastian Elcano, the first navigator to 
sail around the globe. He went with Magellan 
in 1519 and pressed on after Magellan was 
killed in the Philippmes, Many Basques 
served as navigators for Spain's trafic with 
the New World 

San Sebastian is a hotbed of fasticlious eat- 
Ing, Most intensively pursued by gastronomic 
societies in the old quarter (page 315). Rariv 
in the evening members go to dozens of club- 
houses ancl cook for themselves or for a table 
of men. “We also sing a lot,” savs the secretary 
of the Gaztelubide Society. “We come from 
different circumstances, but when we pass the 
door we are equal.” Women may enter on 
special evenings twice a vear 


Burdened with beauty, a farmer 
and its donkey tn Zamora Province 
haul flowering nabiza, turnip plants, 
lo feed Acs cattle or to be pressed 

for vegetabie oi. Oniy 40 percent af 
Opain's soil is arable, much of ul 
nurturing olive groves, vineverds, and 
orchards. An tmpresstve trrigation 
cvsiem feibs, bul it helps a diwindimneg 
labor force. A wuilion fewer Spaniards 
morked in farming in 1072 than 

in 1962. Mary a son heads for a city 
factory rather than retrace his 
father's wp struggie. 





With primecal thunder, a torrent li ape from a rocky cleft tn thi 
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Around @ gas slove | see men intently stir- 
ring, smelling, tasting. The secretary concocts 
a sauce to go with cod and asparagus. “Onion 
Wine. Parsley. Garlic. Very light! The main 
thing is to know when to take tt off the fire.” 

Qutside there's riot in the narrow streets 
Young demonstrators shout for sutonom, 
For amnesty for political prisoners! Against 
police repression! Some clutch broken bricks 
to use as missiles: 

Crack! | duck into a doorway, along witha 
bov and two girls. [hose are rubber bullets— 
firecl by riot squads of the paramilitary Policia 
Armada, the gray-clad police commanded 
from Marclricd, on duty in all fifty provincial 
caqitals. Those fat black rubber balls can kill 

lear-gas canisters also fy by; one smo 
on the pavement outside our doorway. The 
smoke feels like a knife stuck into my nose. 
From an upeétairs window, water splashes 
down to douse the canister. A girl says the 
police will be here at anv moment, trun- 
cheons fathneg 

I'm glad to be back in the clubhouse, An 
old member bemoans the younger ceneration 
“All they know is to fight the police. But na- 
tionalist feeling is strong in all age groups,” 





cers 


FOCUS of this feeling is the little 
town of Guernica, enshrining the 
stump of an oak beneath which mon- 

archs of Castile swore to respect the ancient 
laws of the Basques; among these were that 
none shall be imprisoned without trial, or 
threatened with torture. Those laws were 
suppressed in 1876. But a seedling of that oak 
has produced another tree, now tall and green 
in the mist of spring 

Forty vears ago this day, German airmen 
flving for Franco devastated the town. Red- 
witte-ereen Hasque flags, newly permitted, 
are fastened across balcomes; [ see flags with 
a bit of black cloth or a black beret affixed to 
the middle, marks of mourning. A picture ex- 
hibit presents hundreds of schoolchildren’s 











Rage rears untamed as stallions 
baltle for supremacy during a roundup 
of wiia pomtes in Galicia. Wranglers 
lest Lheir machisno by Lirowing te 
horses bare-handed, Manes are then 
frimmed amd the far ts sold to make 


jine paintbrushes 











visions of that bloody day. Une—just one. 
samned Yolanda—shows a dove with an olive 
branch. At a crowded Mass the priest calls 
this a day not of death but of life renewed 
Leaving the Basque country, | pass the 
town of Tolosa. ETA, a far-left organization 
of Basque ultranntionalists, held up a bank 
here two days ago and killed a sergeant of the 
Guardia Civil. That's also paramilitary police 
scenitrally controlled, uniformed in ereen 
with black patent-leather hats, patrolling the 
smaller towns and rural areas 
[he army general heading the Guardia 
Civil has come from Madrid for the sergeant's 
funeral. “He cied for law and order,” the gen- 
eral tells me. “We must fight the terromst 
forees that menace all Western civilization.” 
“ad faces peer from an apartment house for 
Guardia Civil families. Across the balconies, 
white bed sheets are fastened: in the middle 


| 
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of each 1s a bit of black cloth. 


OR CHEERING UP, 1 can imagine no 
more exhilarating place than Barcelo- 
na, the metropolis of the Catalans— 
especially the Ramblas, the long chain of 
boulevards with a broad walkway m the 
middle. Kiosks for newspapers and books, 
stalls with flowers, fruit, nuts, and birds— 
all under plane trees rusting with Meriter 
ranean breezes while thousands stroll, must 
etand around, or lounge at café tables, drink 
ing, talking, dreaming. ... 

Barcelona’s exhibitions also sparkle. I see 
frescoec: saints and carved] macdonnas from 
Romanesque and Gothic churches all the way 
to the Pyrenees—a legacy of meclieval glory 
seaborne Catalans once conquered Sicily, 
Sardinia, and Naples. 

An entire museum is devoted to the most 
infiuential painter of this century, Pablo Pi 
casso, who came from Malaga and went to 
Paris but spent his youth here. The annual 
auto show unveils new models of the world- 
renowned motorcycles made in Barcelona by 
Bultaco (following pages). 

I wander through the Spanish Village, an 
artificial bttl town with an arcacded main 
square, typically Casti 
mens of regional architecture. It’s left over 
from the International Exposition of 1924; 
craftsmen ply traditional trades—glassblow 
ing, pottery. Tourists love it. If onty Spanish 
unity could be built as reachly 
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4 pain, {i's a Changed Country 


[Exquisito! “The Nose” knows. José 
fenacto Domecq tives wp ta mis nickname 
as fe tests sherry in Jeres de la Frontera 
(facing page). Jerez means “sherry,” 
and that often means Domecg, a top 
producer of Drandy as well. In San 
Sebastian a Basgue gourmet (below) 
savors a seafood dish in one af the city's 
mony all-male gastronomic socteltes, 





Barcelona throbs with Catalan corscious- 
ness, Censorship ts off and publishing thrives, 
in Catalan. A professor of philology describes 
It as a bridge language between French and 
Castilian, closer to Latin than either, with a 
great literature and numerous dialects. In the 
Balearic Islands it's mallorgui. Would he 
say something in pure catela? “Certainly, 
jVolem PEstatut! We Want Autonomy!” One 
aces that slogan all over. 

To most of the Catalans I meet that doesn’t 
mean Independence. “My heart is in Cata 
lania, a& Manufacturer says, “but my heacl is 
in Spain.” 
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A businessman adcs, “We simply want to 
be recognized as a people. When the Castil- 
jans hear this, they call it separatist, but all 
that most of us really want is some control 
over our own attairs.” 

He'd gladly settle for a fecleral system, with 
no more jocal power than each state enjovs in 
the U.S. “Why shouldn't we have something 
to say about our roads and our échools? Or 
what industry we want here? Why can't they 
uncherstand thatr” 

OW the Ramblas I squeeze into a jammed 
exhibit of posters from the turbulent past 
Catalan Republic, 1931! Catalan self-govern- 
ment, the Gveneralitat, 1942' From the year 
1939 there’s a biz calm face of Franco, Some 


of the slogans are just like today's 


Grondfather's toy—a rugged, 
powerful Bullaco motorcycle— 
adeliegnis a grandson, at CYaNciCo 
Bultd takes a spin throwgl: his 
vineyards (right). Many off-the- 
rile bibers Tweedy ay Rite 
mochines fis company tuetlas, 
The Otees are Hand-assembled im 
Barcelona (below), an trdustrial 
magiel thal draws workers by 
fhe thousands from other 


regions, especialy Andalusia 
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RIVING SODTH, I pass crowded 
industrial suburbs anc fashionable 
beaches; @ refinery and a cement plant 

with its own little harbor, Much cement goes 
to the LC. S. Then it's more beaches of the sun- 
ny Costa Dorada, the Gilded Coast 

At the celta of the river Ebro, silt has built 
un a marshy promontory. Marsh birds and 
mosquitoes seem to love it 

Now it's the Costa del Azahar, the-(Coast of 
the Orange Blossoms, with clusters of glassy 
apartment towers. Then a refinery again, con- 
struction cranes, dense trathe—I have arrived 
In Valencia 

But I shil haven't left the Catalan language 
area. The professor called Valencian a Cata- 


lan cialect. Valencians say it’s a language 





of their own: Thev had a form of self- 
government too, until the early 1700's, 

On a seaside terrace [eat peelic valenciana, 
bits of meat, seafood, and chicken mixed into 
saffron rice——best when it's “relaxed,” not 
sticky, each kernel cistinct. [ meet untversity 
students distributing leafiets—thevTe on 
strike. Why should Madrid dictate 
courses? Is thal democracy? 


Cre tr 


i) to the brand-new Ford plant just 
Valencia—bullt for 400 million 

collars to turn oul aA thousand cars a day, 
the new Ford Fiesta. Nobody there but the 
(sumrcia Civil. It's i 


Workers 521 


south of 


1 lockout 


i} | Hrs ne | AAS should be i noe 4 


Back in Maeirt 


| eniployees of the national 


airline demand.a raise of 118 percent, They're 
offered 25 Inflation in Spain i run- 
Hing at 30 percent a year 

“Our economy 1 in serious trouble,” 
ping magnate tells me. “Some of the biggest 
industries are nearly bankrupt.” A banker 


say's investors Are holding ba k he a Le of 


j eT Cert 
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political uncertamts 

Yet for a long time the economy was boom- 
ing: [rue, 1 Measured.on & per capita basis 
cross national product divided by the num: 
ber of people—this country 1s still relatively 
poor, ranking near the bottom in Europe with 
[reland, Greece, and Italy. But in more glam- 
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OTOLS if he 1S. spain hac Con 


hereett proud 


/ _ i ] | ay i . : gary 
between 1960 and 1973, one of the highest eco- 


nomic Browty 


rates in Western hourope—oy 





“There was Madrid, and I carry it like a photoeraph in the inside-pocket of my 
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wrote novelist Ediot Paul. A monument to Miewel de Cerwantes rises from 
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mes auve on the Gran Via at iefl 


the central Plaza de Aspana, while tie might ci 
The Reval Palace, upper right, i if 


i 
is Wied 





1o70, fitth place in industrial output In world 
shipbuilding, fourth! 


WOW , aural [ wl rls lwice Cc Tie slit wel Ww il, 


there's less demand for Spanish ships. Span- 


ish workers who user to send home much for- 
eigm currency from (rermany, France, and 
SWitrteTland are cnitinge back 


HE LATE BOOM in Spain is linked to 
sizable changes on the central plateau, 
as ] can see as IU drive northeast from the 
middle of Atadrid. ()n Castellana Avenue 


firistocrats mansions have given way to of- 
hice blocks. After the last Metro station it's 
Univac and Coca-Cola, ITT and a kitchen- 
appliance factorv; the Pegaso truck plant; 
and the air base at Torrejon de Ardoz, built 
to accommodate the United States Aur Force 
LoS, aid, mulitary and economic, helped start 
the boom. I pass more factones amid open 
fields. Then the town of Alcala de Henares, 
Cervantes’ birthplace, steadily adding high- 
rise apartment buildings. And more industrial 
plants all the way to Guadalajara. [hats 





an hour from arctriq but boeing is hard work. “They'd much rather 
much of the #0 and work in factones.” Most of the jobs 
“some 100,000 square are around Maririd or Barcelona or Bilbao 
¢ Iberian Penin- Many a village stunds nearly empty, with 





lian country sice 








has to & con- only an old couple or bwo in permanent re-i- 





ake ayes sparsely routed 


been emptied of people. This dence. Such a place is Peroblasco, on a hill 


sideruble extent 
bigger than Hungary. 


It ant been atone a littl river. A painter hes bought a 


called the [berian demorraphic deser house here, but heisawav. At dusk a shepherd 


a farmer biiicme brings his flock down from a nearby moun- 


"The young. move away 


eroced, recl- tain. And because it's Saturday, three cars 


F4i) kilometers on, where steep, 


American West. arnve from Madrid, with four young couples 
potatoes, (ne of the men, a geolopret, has bought a 


chsh slopes recall! 
ttion Jets fim grow 





The possibility cp death hricriles past a 
hiieiLor woo Pee Tad if i ia i fF i rpiis 
aime OMS Py the LOOMS ft & Mari yi PTE fl 


ike 


hISSION 15 Doosted Oy favorites e Afpara 


pa 
Domicé (above), who prepare: himself 
fa. ' 7 
ipirituaiiy for the nme. He fights on 
uperbly imained horses, a siwe known tn 


Julies Caesar's fee 


house here too, and is bringing fnends for 
the weekend. He says quite a few Madrid 
people do the same, it's not expensive. 

The big exodus has been a boon to wildlife, 
Tam told, but not for ef Ouitre leonado, the 
“hon-colored” ar erifion vulture. It weed to be 
a rare Village day when some mule or sheep 
didn't drop dead, and people were glad to see 
vultures then. They still are. But with so much 
less carrion around, the vulture population 
dwindled. And so the Bird-of-prey Kefuge of 
Montejo has been established, with vultures 
as primary beneficiaries. 

They eat all they can at a feeding ground 
high ona cliff, clide off to their nests, and re- 
gurgitate for their babies, A refuge guard says 
a meat-packer senils carcasses thai do not 
come up to Standard but are free of disease. 
Two years ago there were 250 vultures in 
residence. Now there are 350. 

We talk of silent villages I've seen nearby, 
of tile roofs fallen in and adobe washing 
away. His village is different, he says. Thanks 
to a dam finished in 1962, it has good irriga- 
tion and sugar beets, and very little ernigra- 
tion. So it's a good life in Montejo de la Vega 
de la Serrezuela? ;Hombre! Yes' 

He shows me his house, His oldest son, who 
works in the Michelin tire plant at Aranda de 
Duero and also helps in the fields, has rebuilt 
the inside. All is modern. 

He takes me to his cave. He dug it with his 
hrothers on winter nights in the lean years 
after the civil war. Here their wine matures 
after pressing in the cooperative. 

He says they come often, in winter every 
evening. Why watch TV and be bored? It's 
much better here, talking and drinking with 
friends, playing cards, “We taste many good 
moaments here.” Especially on Sundays, with 
chops or cutlets on charcoal. 





T THE ROYAL PALACE in Madrid, 

plumed guards present arms, cavalry 

@ sabers flash—-foreign ambassaciors 

hand their credentials to Juan Carlos I, King 

of Spain, He plavs a key role in the Spanish 
political cirama (pages 328-9). 

He speaks of anew stage in Spanish history 
—ol respecting social, economic, and in- 
dividual rights, regional characteristics, and 
the popular will, He save all should participate 
in the decision-making process. He also is 
determined to uphold traditional values and 


Siz 


the unity of Spain. He is walking a tightrope. 

How popular is Juan Carlos? Many tell me 
that nobody is a monarchist in Spain tocay, 
but without him there could be no peaceful 
transition to democracy—the right and left 
would be fighting by now. Even Santiago 
Carrillo, the secretary-general of the Commu- 
nist Party, approves of his moderating role. 

Vet quite afew don't like it at_all. [ hear bit- 
ter talk in a bur favored by nght-wingers. 

“This king is ruining all the work of the 
Candilio"—of the Leader, meaning Franco. 

“He's selling us out.” 

The speakers feel doubly betrayed. Juan 
Carlos—a grandson of the Bourbon Alfonso 
AIL, who left in 1931—is king today because 
Franco appointed him, Adolfo Suarez, the 
prime minister picked by the king, used to be 
secretary-general of the National Movement. 
Now Suirez says on TV that he is for democ- 
racy, that he approved legalizing Communists 
because they're Spanish too... 

Nostalgia for Franco wells up at meetings 
of the Fuerza Nueva party (pages 624-5}, in 
speeches by its leader, Blas Pifiar. He calls 
Marxism satanic and democracy dirty; he 
doesn't care about elections: “What matters 
is lovalty.to July 18th!" That's the day Fran- 
co's proclamation ignited the 1936 prising. 

Pardo Palace, where Franco lived and 
worked, has been opened to the public. I see 
pictures he painted, photographs of him with 
trophy stags and trout, the altar in his bed- 
room where he kept a reliquary with a hand 
of St. Teresa of Avila A middle-aged lady 
visitor commiserates with a guide. 

“For forty vears we have been living well,” 
she says, “but I fear for the future. These 
young people...." He says he can't open his 
mouth at home or his sons lane on him very 
hare. She savs, “We need a strong hand and a 
lot of work, and the first that moves out of 
line, crush him with a club.” 


ripbery, starting with the moist northern 
region of Asturias and its Picosde Europa 
—jagved peaks that rival the grandeur of the 
Rockies, a climbers’ paradise (pages 310-11). 
The snow is gone, the valleys are muddy. 
People wear wooden clogs. They pour very 
hard cicler, great! But can one get to Jove goat 
cheese with live worms in it? A village lady 
noted for her cabrales tells me that in July, 


] AM OFF ona final trip to the Iberian pe- 


National Geographic, March 1978 





and in August, fies lay ee@es on it asitis made, 
so there will be worms. But now in early June 
there are a5 vel mo flies. Alas, the early cheese 
gels no worms, and-so I'll never know 

I follow the river Seila nushing north to the 
Atiantic through the gorge of Los Beyos 
Limestone rises sky-high, stark and straight 
After a gorgeous day of fishing for salmon 
what's more welcome than this sin at the lit- 
tle bridge? Bar y Cantas—Bar and Beds 

lurning westward along the shore, | pass a 
huge steelmaking complex at Aviles and fol. 
low the curvy roads of the Costa Verde, the 
Green Coast. [tis steep and rocky, reminiscent 
ol Maine and Oregon. And then I’m in the 
peninsula's northwestern corner, onthe Costa 
de la Muerte, the Coast of Death 


Spain: Its a Changed Countn 


“T found the guitar almost ata 


Stamdstil...amd raised tt to the lofliest 
ves of the music world,” wrote 
Andrés Segovia. [n his Madrid 
apartment fe fingers the tastrument 
hat few clrssical musicians took 
seriously until he began to make tt sing 
ine strains af Back and Spanish 
composers such as Manuel de Falla. 
The nation's musical etfts to the 
world also include pianist Alicia 
de Larrocha, soprano Victoria de los 
Angeies, and the late cellist Pablo 
Casas. In 1939 Casals left Ais homeland 
to protest the Franco regime. He 


returned oniy once 


“Franco! Franco! Franco... !"" His 
memory ives at a rally of the ultra- 
COMserUdtrove es rea Nueva party, the 
Vatronal Movement, the only political 
organization Fre ranco permitied, Mas 
been abolished. Last June Spanish 
voters rejected the legary of cl Caucillo— 
the Leader; Fuerza Nueva won less 
than one percent of the vote. The 
Dig winners; a ce ntvist coalition ied 


by Prime Minister Adolfo Sudres, with 


35 percent, and the Secialist Workers 
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Freedom of expresston explodes with 
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ne Communion and the striped 
Ane or Coteionia coler a Barceiona beach 
party (right) 
oppression eteced amonth after the 
elections, wien Protano Montaiv 
fabore, right) come out of hiding. in 
fins smal basement a ipartme ni Montalvo, 
former Socialist nLavar of Lie Lown of 


France srafnet bleo Fay iM fa arid (left), 


mnie cosmel 


| festanen! te Fronco'’s 


Cercedilla, spent nearly every day of his 
uife after Lae Nationalists frunmphed 1 
1939. Ais family kept Ars secret. “I am 
rurprisea that f can still talk normally,” 
“5 Fav toa ry, “Gecause for 35 en 


i whtispere 





Pourist brochures dont is i that, but the 
hshermen know the name 1 Niany bots 
have sunk here, from the Cape af St. Adrian 
to Cane Pinisterre. A lighthouse 
it’s the fog and the wind, the huge wave and 
the rocks just under the surface. Sunbathers 
cluster on gentle beaches farther south 

[note a construction boomlet at Lamarinas; 
the men have been away 
Torey oni cr rigs 
whole, Galicia 
tions, with a traditionally 
rate Inland, at Santiag 
old pilgrimage center and university town, | 
ask about the: spray-painting on the wall. Ga- 
That's for Free 


AEC per SaVs 


making good 
But on the 


mw ry iTe i re 7 


in the North SET 
etill is one of the 
high emigration 
Compastels, | the 


oO de 


- I 
rite eu (salicia 


lista Ceibe? 


[In deepest Galicia, in the vee s of the Si- 
etra del Caurel, | meet sturdy « 
another lime. 4 woman walks on a mountain 
math, twisting hbers onto 4& spindle as she 
goes. The result, eventually, will be wonderful 
A man who puts me wp for the nignt 


hours every other cay, ae ancl 


haracters ol 


cocks. 
walks nine 
down steep mountainsides, delivering maul to 
scattered hamlets: he just made 


new wooden plow 


himeell a 


the morning another man is out looking 
Morita. He worries that a 
Wot long Bio A 
hele on 

“All he 


lor a sheep named 
wolf might have gotten het 
wolf crabbed one of his sheep, but he 
at the other end until the wolf let go 


ot was a mouthful of wool.” 





OK FUN ancl: romantic reflection, the 
hienpomt of my final excursion i the 





and, underpopulated region on the 
yeseta bordering on Portugal: Eaxtremacura, 
the “land bevond the river Lioero.” Hence 
came greal explorers and conquistaclors, 
Cortés and Pizarro, Balboa and Orellana. 
Pedro de Alvaracio and Hernando de Soto 
And now it's festa in Plasencia 

The Shops Are close for days, LOLOL ah 
Works, one drinks a lol and sleeps litt 
There's Aime Aong at the movies, there's a 
sear show. lLomorrow—Alvaro Domecg 
page 321), the bullhenhter on horseback! 

4nd then, Caceres by might. I pound the 


cobblestones and wonder. That tower with 


Castilian roots run deep in Toledo, 
the Spanish hub unit! Philip {Tl estab- 
ished Madrid as the captial in 1361. A 
few veart later Ai Greco fell in love 
nti Jolrede and pemertaized tf on 
canvas. The Infantry dcademy crowns 
fhe river Jajo's bank, af right, wile 

the foamed Alcisar rises al center. here, 
ra 736, @ Adhonaisl colwne: withstood 
a how-menia siege by Republicans 

vio slot hes captured son after Me 
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A soidier at nine, Don Felipe, Prince 
of Asturias, the Ring's son and fretr 
apparent, joins (he army im a ceremony 
(right) in Madrid. Prowd onlookers 
incinde Ang Juan Carlos and GQuren 
Sofia, maid Prime Minister Sudret, 
smiling broadly over the prince's lef 
shoulder. The king, Franco's handpicked 
successor, had his legitimacy confirmed 
when hts father, Don Juan de Borban, 
renounced Ai own right to the throne 
King, prince, and the family dog, Mika, 
share a quiet moment (above). Juan 
Cerlos, a siabtiicing force in a time of 
change, told photorrapher Harvey: 

“? truiy want democracy, Oul some 
Spaniards just don't widerstand how 
democracy works, They want to push 
foo far, too fost.” 





National Geographic, March [978 
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its highest battlements intact, a rarity here- 
abouts. The Catholic Monarchs lopped off 
castle tops to let the nobles know who would 
be master... Over there broods the mansion 
built by Juan Cano Moctezumia His father, 
8 Comrade-In-arms of Cortes, hac marred an 
Aztec princess, a daughter of the doomed 
ruler of Mexico 

There is tnagic in old Caceres in the moon- 
Hight. Cine ieels a presence of that hard, proud 
breed—of Castilion idealism and will to rule 
—that enabled Spain to assemble an empire 
more vast than that of ancient Rome or 
modern Britain. It lasted 30) vears 

Cathedrals built with Castilian zeal still 
cdot the New World, and many a man in 
Mexico City or Buenos Aires, no matter 
what his accent, will tell you proudly that he 
speaks castellano 


NW SUNDAY before the election, a thou- 

2and Meetings erupt across Spain. Cars 

with loudspeakers, millions of posters 
and leaflets, all proclaim urgent messages. 

The far right savs, “Fewer parties and more 
work!” From the more moderate right “Want 
to keep your country houser Vote Alianza 
Popular!’ Prime Minister Suarez heacls a | 2- 
purty coalition calling itself Union de Centro 
Democratico; it's for democracy 

PSOE, the Socialist Workers Party, sav 
Socialism is Freedom! The Communists sav 
Communism Is Democracy! Anarchists put 
up a big black A. They say con't vote 

Om election day in Macirid, I see an old 
woman befuddled by her 12 ballot: papers 
with 360 nanves. She's heard Suarez isn't baci. 
A young woman tells her; “No, Socialists are 
best.” Old woman: “Well, you're young, vou 
must know, Who is a good Socialist?” 

The prime minister's coalition gets 45 per- 
cent of the vote and 165 deputies: the Social- 
ists of PSOF are not far behind. Communists 
get 20 seats, the right only 16. The king arl- 
dresses the new Cortes that is to write a new 
constitution, the tenth since 1808. The oid 
Communist firebrand Dolores tbarruri— 
called La Pasionaria, the passion flower, just 
returned from exile and promptly elected 
from Asturias—sits with men who with Fran- 
co fought Reds as the incarnation of evil 

“Democracy has begun,” declares the king. 
“Now we must try to consolidate i. We must 
endeavor to eliminate forever the historical 





causes of our confrontations. Tolerance is by 
no means in contradiction with strength of 
conviction... ..— 

There is widespread relief that the election 
went so quietly. Now if only the workers 
would stop demanding big raises, if only the 
wealthy would start paying taxes 

Municipal elections will be next—no lone: 
er will local officials be appointed by the 
Ministry of the Interior, The left is expected 
to make sizable gains. Then could it be 1946 
all over again? 

Meanwhile demonstrations are still met 
with tear gas and rubber bullets. Demon- 
straters die, policemen are assassinated, I re- 
member two men talking one ugly cay. This 
chaos must be stopped, said one. The other 
said, “But it's the police who make the riots.” 





Vational Gres berate March fora 


And then they got to the heart of the matter 

“Look, if vow are forbidden to cross the 
street, and you cross it, you can't complain if 
| beat you.” 

“Hombre, if I am sure I have the right to 
cross, and you beat me because | do, then 
DH Deat vou....° 

(Certain generals are said to be itching to 
step in-—to restore order, to uphold unity. The 
overmnment proposes to retire afficers over 
5. Would they go quietly? 

A wise old industrialist tells me Spain is 
like a -voleand. “It can be very beautiful ane 
calm, but when it erupts, everything 15 pos- 
sible. Serenity can be lost very easily.” 

Will this volcano bold its temper? That's 
still the big question—and the hope—in 
Spain ‘a 
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Spain: fs a Changed Country 


Two Spains relax side by side as 
Basques galiver on a dock in Bermeo. 
Older women clad tn traditional black 
stare oul te sed, while a youne couple 
caress their firstborn son, What kind 
of future wll Ae tHAeruye 

Don Chixote, Cervantes’ dawnihiess 
warrior, recounted an adventure in 
uvftich an enchanted knielt Aad long 
lanewished under a sorcerer’s spell 
“Patience,” Ure knight said, “and 
shuffie the cards.” 
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pocket altimeter—a few footsteps higher than 
snowy Mont Blanc, the Alps’ highest peak. 

We halted in the whipping wind, struck 
breathless by the thin, cold air—and the pan- 
orama! Far below, the cold gray Indus— 
raging from even loftier sources in nearb 
Tibet—coiled through the heartland of 
Ladakh, a dun-colored moonscape encircled 
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by glistening peaks, In narrow vallevs watered 
by melting glaciers shone occasional patches 
of green, oases in a vast Himalavan desert. 

Though less exhausting than the climb, 
the long descent proved more hazardous. On 
a slippery ridge the donkey loaded with my 
cameras stumbled toward oblivion. Téam 
ster [serine Stobdan, digging in his heels, 





managed to drag it to a halt. Farther down | 
had my own brush with disaster. 

“Rock. falling!” 

It was Nawang Tongspon, my Ladakhi 
friend and interpreter, on the trail above 
me. I saw the dark speck, an accidentally cs- 
lodged stone, growing larger and bounding 
right for me. Suddenly, striking an outcrop, it 
exploded into a fusillade, Leaping to dodge 
the deadly fragments, I missed the narrow 
and found myself slipping toward the 
cliff's edge. Clawing at the sharp rocks, I 
wrenched myself to.a stop just in time. 

I nursed my bruises at the hospitable hearth 
in Sonam Paljor Ezangs’ kitchen at Achink 
Village (pages 340-41), our first prolonged halt 
on a ten-day trek through central Ladakh. 
We sipped cupfuls of solja, tea heavily fia- 
vored with salt and yak butter, while Sonam 
pressed me for news from the outside warlc. 
His children, whe hic at first sight of the 
strangers, peered shyly from outsice the circle 
af firelight. 1 supposed from the general as- 
tonishment in the village—some three days’ 
march from Ladakh's capital, Leh—that 
few outsiders reach these remote precincts. 


“Indeed, you are the first,” Sonam said, 


and we are honored.” Ht wife nodded and 


refillecl our wooden cups. 
“Oh, [have visited Leh,” Sonam continued. 


“and seen foreigners there, in the bazaar. 


Soldiers especially—from faraway Incia But 
not to speak to, of course.” 

I explained that we bailed from an even 
more distant land: America 

“Amer-ka? Amer-kae” Our host savored 
the word. “But tell me, jost where i6 thaty” 


Geography and Politics Isolate Region 


Given the rigors of Himalayan travel, it is 
small wonder that for centuries Ladakh’s lost 
villeys lav outside the world’s mainstream, 
thatmuchof its hinterland remains unchartecd 
some 200,000 peaple—about half Mursiim, 
half Buddhist—dwell in this mountain-girt 
remion (map, below). An independent mon- 
archy off and on for more than a thousand 
Vears, It Served 95 a Caravan crossroads for 
merchants from neighboring Tibet, Kash- 
mir, and Chinese ‘Turkistun. 

In 1947 the Larlakhis, absorbed by India, 
escaped the cultural purges that befell their 
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Her wealth arrayed for all to see, a young government worker from 
the capital city of Leh displays a headdress of rough-cut turquoise stones 
Al one time an autonomous kingdom of 117,000 square kilometers 
(45,000 square miles), Ladakh was-divided between India and 

Pakistan in the late 1940's. ‘The Ladakh district of India was =plit 

once agmin when the Chinese-Indian War of 1962 ended with the 


desolate region of Aksai Chin firmly in Chinese hands SINKIANG = chinese militaryroads 
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Tibetan cousins under Chinese Communist 
occupation. But India’s border conflict with 
Pakistan and China in the three decades since 
has cut. of Ladakh from its other neighbors 
Not until 1974 did India open the district to 
foreign. Visitors. 

Recently | spent two months toting my 
cameras along the jeep roacds and foot trails 
of this little-known lond. | found it peopled 
by hardy mountain stock, proud, spinted, 
steeped in ancient traditions, not yet en- 
cumbered by modern gadgetry such as match- 
es, gunparnveer, or (except for mechanized 
praver devices} the wheel 

Wherever | ventured, [ found that the an- 
clent laws and stunning pageantry of Tibetan 
Buddhism still order and enrich the aus- 
tere lives of most Ladakhis: In small, self- 
sufficient, mountain-bound villages such as 





Achink, one best savors that subtle ¢pecta- 
cle of man in perfect balance with nature 
—and with the supernatural as well. 

Next morning I walked with Sonam 
throweh rippling fields of barley blushed with 
stancis of wild roses. He was a small wiry man 
with almond eves and a bronze face battered 
by sun and frost. Rehind his shaven forescalp 
long locks curled down to his collar, a hair- 
style set by a ninth-century Tibetan king, 
Langdarma, and soll in vogue. From the rec 
gash at his waist dangled a charm box, iron 
tweezers for removing thorns, and a small 
pouch stuffed with flint and tinder 


Sacred Spring Delies Winter 


The same icy brook that greened Sonam’s 
small terraces turned the crude gristmill that 
eround the family’s tranepa, or parched barley 
meal, mainstay of every villager’s diet. The 
family's deemo, a crossbreed between the yak 
and domestic lowland cattle, added butter, 
curd, and dried cheese to the fare 

We each shouldered a sack of meal and 
started] back. Not far from his house we 
paused at a smal chorten, one of thousands 
of relimious monuments that cdot the Ladakhi 
landscape, marking graves and holy sites 
Typically, this one was built of mud brick, 
shaped like a giant chess pawn and topped 
bya tall, ringed spire. From beneath it flowed 
a crystal spring 

“Tt is a sucted spring,” Sonam said as we 
drank our fil. “Even in winter when others 
freeze, this one always gives us Water” 

A few yards below, the stream spun a 
naddle wheel that turned a copper cylinder 

“Inside are scrolls of Buddhist prayers,” 
Sonam explained. “Each turn is a prayer 
spoken.” Often throughout the day Sonam 
twirled a smaller prayer cylinder in his hand 
to while away time between chores 

Soon atter (Continued on page 342) 





Nourished by glaciers, lush parcels of 
nipening grain in the Indus Valley (left 
offer startling contrast to Lidakh’s over- 
whelmingly stark landscape. With only 
74 centimeters. (4 inches) of precipitation 
avear aod a brief growing season, farmers 
must rely'on glacial melt to irrigate their 
terraced plots. Near Tikse a youngster 
(ight) harvests mustard plants 
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darkness chilled the valley, Sonam rattled 
apen the iran lock to the small chapel off the 
courtyard of his’ house and carried butter- 
lamp offerings to the gilt statues. of Buddha 
and his disciples. Dusty brocade concealed 
one statue completely. 

“That is the powerful Yamantaka,” Sonam 
said in hushed tones. “He protects our house 
from evil spirits, Eight arms, the head of a 
ferocious bull, spouting flames, he is too hor- 
rible to behold—and too dangerous. One 
gaze could drive a person mad.” Women of 
the household were not allowed near. 

“Once each vear, in winter, my son and I 
unveil this wrathful deity,” he added, “but 
only after two days of purification rites and 
prayers.” 


God of Merey Has Elewen Heads 


Wrapped in my down bag in the court- 
yard, I drifted off to sleep on the soft sylla- 
bles of Sonam’s vespers. “Om Mant Padme 
Aum,” he repeated over and over: “Hail to 
the Jewel in the Lotus.” 

Spiritual life in this remote corner of La- 
dakh centers around the gompa, or lamasery, 
at Sumdah, perched at 4,000 meters, a half- 
day's march from Sonam’s village. The resi- 
dent lama was absent, meciitating elsewhere, 
but his aged father, the sacristan, kindly 
opened the sanctuary. 

A thousand Buddhas gazed down upon me 
from one wall: other frescoes unfolded the 
drama of the “Great Teacher's” life. Above 
the main altar, pierced by a narrow beam of 
sunlight, loomed a giant with eleven heacts: 
Avalokitesvara, the Buddhist god of mercy. 

Following pilgrim custom, I laid a white 
praver scarf on the life-size bust of Rinchen 
Zanepo, sainted legendary founder of the 
lamasery, “Master, the Precious Jewel,” as 
Ladakhis reverently call him, came from 
Tibet nearly a millennium ago. 

“Using his miraculous powers, the Master 
built this gompa in one evening,” the old sac- 
ristan told me. “Then he flew through the sky 
to the other side of the mountain and com- 
pleted two more before morning.” 


That would make Sumdah Ladakh's oldest 
standing lamasery—if only by a few hours. 

The village of Sumdah, population 37, is un- 
doubterdly older. I stayed a few days there, at 
the foot of the shrine, in the home of Sonam 
Wangyal, the cooper (page 352). In summer 
he spends most days adz in hand, cutting 
and fitting poplar staves into tall buckets, 
the kind used throughout Ladakh for churn- 
ing butter or brewing chang—barley beer. 

Wangval was seldom alone. Despite the 
noisy dog chained to his gate, many passersby 
stopped to rest from their heavy loacs and 
gossip with the smiling carpenter. They 
sheltered from the midday sun under Sum- 
dah’s lone shade tree, growing at 4,000 meters 

“Normally trees will mot survive here,” 

Vangyal tald me, “The climate is too severe. 
We nursed this one since it was a sprig.” He 
fetches his lumber by donkey from down in 
the valley. 


Drought-strock Fanners Pray for Sun 


To survive here, at the top of the world, 
villagers husband every resource. They count 
little on rainfall, averaging seven and a half 
centimeters (three inches) a vear—no more 
than the Sahara—and most falls as snow. 
For parched fields, farmers prav not for rain 
but for sunshine to melt the nearby glaciers. 

With long-handled wooden spaces the 
women ration precious water to the carefully 
groomed terraces. Every weed goes into a 
basket; the more succulent are boiled as 
greens, the rest stored for fodder, Wood is too 
precious to burn, even in minus-30°C winter 
months. Dried dung fuels most houses. Don- 
keys, sheep, and cattle, stabled in the lower 
floors, add their body heat. 

Waneval’s cousin joined our party on the 
trek back to Leh. The three finished buckets 
lashed to his donkey would fetch a 
total of about 120 rupees ($14) in the bazaar 
in Leh, little enough for more than a week's 
labor and transport. 

Poor in resources, Ladakh relied on rugged 
caravanners who met there to exchange the 
riches of other (Continued on page 344) 


Stairstepping toward henven, the lamasery of Tikse climbs a high knoll in the 
Indus River Valley, east of Leh, Rich in art treasures, numerous gompas—Tibetan 
for “solitary plapes"—have long been the cornerstones of Ladakhi culture, as 

they were in Tibet before the Chinese Communist purges in the 1950's. 
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National Geographic, March 1978 








Smile of enlightenment on a gilded 
4utldha, bathed in soft light from-votive 
butter lumi, holds a young novice it 
thrall at Shey Gompa (left). Erected 145 


rears ao by craftsmen from Neel 


Larcakh’s larcest bronze statue reflects the 
Prenat trans-Himalavan cullure exchange 
that enriched its past. 

Printed in Pibet from woodcuts more 


than a century ago, a manuscript from 
the wast library at Lamayuru Gompa 
labove) chronicles the lives of Bucielhist 
saints. When not in use by the monasterv’s 
MONKS, These DUrk-PaAper Pages are pressed 
between lacquered slats and bound in 
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ands From the lush plains of Kashmir, from 
distant Lhasa, up over the itv Karakoram 
Range from (Chinese Turkistan, the great 
Asian trade routes converged on Leh 

In the town's buzzing marketplace mer- 
chants of Varkand and Kashear bartered 
sold, tea. silk, musk, anc medicines in return 
for cotton, pearls, spices, indigo, and brocades 

“Tt look 34 days, the march from my home 
in Varkand down to Leh,” said Haji Tokta 


Cattle of the Himalayas, yaks ford a branch of the glacier-fed Suru River. 





Nevar, one of the last to the 5,5 
meter (15,290-foot) Karakoram Fass from 
(China. The eld Chinese Muslim, trapped in 
Ladakh when the Communists closed the 
border in 1949, nn at 


oP 


cross 


now fins &@ Small inn at 
Rargil, Ladokh’s second largest city 

“Tt was a backbreaking trail, 
hich, he went on. “We had to slit t 
of some of the mules and ponies so they could 
suck énough air into their lungs 
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“But there was no danger of petting lost 
Bleached bones of animals and men regularly 
marked the trail 

"It as only by the grace of God my own are 
not strewn there with them,” Hajji Tokta 


said. “Ina bac fall near the pass 1 broke my 


hip. Luckily, a companion stayed behind with 
me. It was.a month until [ could be moved 
We nearly starved 

“While 1 was recuperating in Leh, China 


closed the border, cutting me off from my 
Wife, my family.” His eyes glossed. “Ty chil- 
dren were small then. They would be in their 
40's now, if they are still alive.” 

Cut off by war and politics from its former 
world, Ladakh turned south toward Kashmir 
and greater India. Now, as 1 edged through 
the cosmopolitan midsummer throng in Leh's 
bazaar, the atmosphere seemed to be “Dusi- 
ness 25 usual.” 


Ringdom Gompa tops a hillock at the base of the towering Zaskar Rance. 
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Ladakhi housewives in long-tailed bonnets 
hawked radishes anc turnip greens, and 
rough-cut nomads, down from Rupshu near 
the Tibetan border, mingled with Indian 
soldiers. Knots of French and German 
tourists bused wo from the Kashmir Vallev 
inspected Himalayan handicrafts 

‘Joolay!” shouts one curbside entrepreneur, 
“Hello!” The olct man's smile is as hare to re- 
sist as his wares: small altars emblazoned 
with lions, dragons, temple bells, and trum- 
pets; alama’s ceremonial bow! fashianed from 
a human skull; silver charms to ward off dis- 
tase and biting dogs; a three-edged ritual 
dagger to vanguish the triple evils of igno- 
rance, passion, and aggression 

Honking their way through the pance- 
monium come Kashmiri trucks piled with 
produce, crates of squawking chickens, rouch 
lumber from the lowlands. Local jeep-taxis 
are emblazoned with mottoes of the new age: 
“Discipline Makes a Nation Great,” and “The 
“ation Is on the Move” 


Soldiers Patrol World's Highest Road 


The nation, of course, is Incia Ladakh has 
been part of India—officially a district in 
Jammu and Kashmir Stale—since that coun- 
try gained indepenclence from Great Britain 
in 1947, It was paid little heed by the central 
povernment until] the Chinese invaded in 
1962. China annexed some 28,500 square 
kilometers of northeastern Ladakh, the deso- 
late high plains of the Aksai Chin. The Indian 
Army rushed to complete a 434-kilometer 
motor road from Srinagar to Leh, cutting 
the 16-day journey to two. Seme 40,000 
troops now garrison Ladakh's frontiers 

In Leh I talked with the commander of 
India's forces in Ladakh, Maj. Gen. R. Trevor 
Morlin, a tall, dark, rugged soldier whose 
accent was as much Cambridge a5 its native 
Calcutta. 

“We keep the trucks rolling, several bun- 
dred a day, during the short summer season,” 
he said. “Khardung La, at 5,600 meters the 
highest motor road in the world, 1s open just 
three months a year. In many of our hich 
frontier outposts winter temperatures drop to 
4° below zero, 

“Even down here in the valleys—Leh is 
at 3,500 meters—a soldier's efficiency is well 
below what it is at sea level,” General Mor- 
lin continued. “Of course, we have recruited 


Ladakh: The Last Shangri-la 


Mama's hat adds a touch of dignity to 
youngster in Sumdah (below) who wears 
“bottomless” pants—a- Ladakh) answer to 
the diaper problem. The woolen cap on a 


younger child (facing page! guards against 
cold winds, while the amulets and needles 
that decorate it ward off evil spirits 





many young Lardakhis, Tough chaps they 
are and damn fine soldiers. Our regular troops 
we put through a ten-day acclimatization 
course here before sending them north to 
the highest outposts.” 

The army's main mission is to patrol 
Ladakh’s remote borders, but as the region's 
largest emplover it has also become a major 
factor in the focal economy. Many Ladakhis 
are earning their first pawchecks as laborers 
an new army roads and cantonment:. 

As a district in the republic of India, 
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Pleas from the pious, fiat praver stones 
(left), or mani, pave long embankments 
that mark the approaches to Ladakhi 
Villages and monasteries. Most are 
inscnibed with the simple Bucidhist praver 
for which they were namec: “Con Mani 
Poome Hum,” or “Hail to the Jewel in the 
Lotus” Following tradition, a voung 
Buddhist passing this mani wall keeps it 
bo His right; those descencing use a path 





on the other side. Like beacons along the 
way, Deliquary shrines called chortens 
commemorate deceased lamas and 
weuthy supplicants. Miniature chortens 
and votive tablets molded from funeral 


thes and clay (above) represent more 
humble tributes. 

To purge demons from 4 sorrow-plagued 
home, a lama from Ridzong Gompa per- 
forms a rite of exorcism Gupper right) by 
luring the offending spirits into offerings of 
food, After praying over each contaminates! 


dish, be casts it into @ ceremonial fire. 


Their own houses in trouble, large, “Ss ) i = 
becuuse of declining recruitment of youth, ' | 
Ladakhi monasteries must rely increasingiy 
on the kindness of tourists to sustain 


themerives. Rupees, dollars, and pounds 
steriing fill an offering tiish by an altar at 
Lamavyuru Gompa (right). 








Beer barre! turns playpen for a san of 
Sumdah's village cooper, Sonam Wangyal 
To make each cask of hand-hewn poplar 


staves takes two clays of penistaking labor 


Chang, a beer brewed from barlevcorns, 
will fill them Later. All his workshop 
tools (top) were made by a local blacksmith 
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Ladakh ls also getting its firet lessons in 
democracy. During my weit I found the tins 
capital in the throes of “election fever.” 
Portraits of candidates papered the market- 
nace; jeeps, bristling with loudspeakers, 
patrolled the streets, shouting promises for 
a better tomorrow in Urdu, Ladakhi, and 
English. I was surprised to see, heading the 
Coneress Party's ticket tor Ladakh's seat in 
the parliament in New Delhi, the name of 
Her Highness Gvalmo Diskit Wanemo, the 
queen of Ladakh (puge 337) 





Ladakhi Queen Elected to Parliament 


Ladakh has always been a monarchy. The 
roval family traces 1s lineage back to the 
weendary king, Nva Tri Tsanpo, who ruled in 
the third century 6.C, Still, after the rise of 
Tibetan Buddhism a thousand years ago, 
roval authority was usually at the pleasure of 
the powerful lamas who. had created, in 
effect, o loose-knit theocracy 

During the past 150 years, which brought 
increased Mustm influence, British rule, anc 
Hnally accession to India, royal fortunes 
further declined, When her husband, King 
Runzang Nameval, died in 1974, the queen 
inherited an honorary ofhce. Net content 
with being a mere svmbal, she decked out her 
yeep with bright bunting and bounced over 
the countrveide.in a month-long, village-to- 
Villace caompaien—and won. She mrantecd me 
an aucience the day before she feft to take up 
her duties in Wew Delhi 

‘My most important mission will be to 
Plead Laclakh’s case with my colleagues in 
the federal parliament,” said the soft-spoken 
queer. She wore the simple blue wraparound 
robe of the women of Leh, A white silk ker- 
chief was her only crown, Dinyv, winstme, al 
42 she could still pass easily lor a teenager 

“We are now 200,000 strong, occUupVvIng 
some 70,000 square kilometers,” Queen 
Wanemo continued. “This makes Ladakh, b+ 
area, the largest district in India; in terms of 
population, the smallest. And we he far irom 
ithe capital We want to exploit our mineral 
resources, develop hydroelectric potential, 
improve agriculture—-but we will need help 
and func from the central government.” 

Despite the changes that are brewing in 
Leh, Ladakh’s scattered lamasertes remain a 
major influence in the land. The Lamaistt 
relizion, an ancient Buddhist. creed, is the 
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warp around which Ladakhis still weave the 
fabric of their life. 

Few families are without at least one son 
in the monkhood. The religion's wrathful dei- 
ties police a Ladakhi’s conscience; its benign 
spirits comfort him. Much of what education 
he has comes from the lamas, who also bless 
his birth, consecrate his wedding, interpret 
his future, cure his ills, and—when the trials 
of this present incarnation cease—cremate his 
remains. His social life is tuned to the lively 
festivals held at the lamaseries. 

These hilltop retreats also offer weary 
travelers shelter for the night. | stopped at 
Lamayvuru Gompa, the first lamasery I ‘en- 
countered in Ladakh and the most beautiful. 
Perched on a ledge like a fairy-tale fortress 
above its tiny Village, Lamayuru could be 
the centerpiece in a Chinese watercolor. | 
coaxed the jeep up a narrow path cut into the 
mountainside and through the gate into the 
whitewashed courtvard. 


Monks Read “Bible” Aloud— 108,000 Pages 


Around the tall chortens and up the narrow 
street flickered the red and vellow robes of 
the lamas. One sinewy holy man, with head 
shaved and polished and hands pressed to- 
gether in the Buddhist greeting, introduced 
himself as Lama Thuphstan Spalzangs, the 
choschamba, or bailiff, of the lamasery, 

“As you see, you have caught us during a 
busy time,” Lama Spalzangs said as he sent 
for salt-butter tea. “Most of the year there are 
but two dozen monks here in Lamayuru. The 
others are abroad in the villages. But now 
about 200 are gathered here. Tomorrow be- 
fins the annua! reading of the Kahgvur, our 
scriptures.” 

It is « formidable task, for 108 yvyolumes— 
each about a thousand pages—make wp the 
Ladakhi “Bible.” Even with scores of lamas 
participating, the recitation takes three weeks. 

In the dukhang, or assembly hall, Lama 
Spalzangs drew one of the sacred tomes from 
the monastery’s renowned library to show 
me. Reverently he folded back the silk bro- 
cade wrapping and removed the thick stack 
of long bark-paper pages. 

“This volume was printed from wood- 
blocks in Tibet more than a hundred years 
ago,” he saicl “It is one of thirteen that deal 
with monastic discipline and conduct.” 

I asked my host how long he had belonged 


Lodach: The Last Shangri-la 


to the order. “All my life,” he answered. He 
meant it literally. 

“Tl was born in Ledo, a village along the 
Indus not far from here, 37 years ago. By cer- 
tain mystic signs my parents knew immie- 
diately that I was destined for the religious 
life. A lama was called in and confirmed the 
omens: When I was 6, I left to become a 
novice here at the monastery,” 


Demons Exorcised in Ancient Ritual 


Much of a lama’s me i6 spent outside the 
monastery, ministering to the villagers. I 
watched them conducting rites during my 
stay with the Rinchen Lonpo family in the 
farming Village of Alchi (page 351). For the 
Lonpos, I learned, it had been an ill-starred 
year. During the bitter winter one of their 
sons hac died of illness; another had been 
killed in a highway accident. Clearly, evil 
spirits plagued their house. Three holy men 
were called in to exorcise the demons. 

As the monks began their incantations in 
the family's rooftop chapel, masons arrived 
with loads of mud bricks. In the center of the 
Lonpo courtyard, facing east, they built a low 
square altar, While the women of the house 
boiled kettles of water for tea and warmed 
casseroles of food for the lamas, old Rinchen 
Lonpo and his son, Sonam, filled copper 
plates with barley, tea, rice, salt, butter, and 
mustard seeds—to feed the gods From my 
duffel | added a two-kilogram bag of sugar. 

Early next day the ranking lama outlined 
a mandala, or sacred circle, on the altar and 
sketched in mystic svmbols with a stream of 
white sand paid out between thumb and fore- 
finger, Then, lighting a fire of kindling and 
yak dung on top of the design, he began to 
chant. A second lama, seated at a low table, 
rang a bell and waved a ceremonial thunder- 
bolt of brass. 

“They are calling the evil spirits into the 
offerings,’ Mr. Lonpo whispered a we 
watched from a doorway. A third lama, the 
youngest, donned a white mask and bevan 
carrying the plates to his superior, who com- 
mitted the sacrifices to the crackling pyre. The 
acid, evil-laden smoke was whisked away on 
the cool morning breeze, 

Most laree festivals are observed in winter, 
when fields are frozen and villagers have time 
on their hands, But the most spectacular of 
all, at Himis (Continued on page 358) 
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Wrathful deities from Ladakh's nagan 


gis ——TmMe 


‘Y grotesquely masKed 
celebrants—whirl in ritual dance (right), 
wile behind a black papher-mache mask 
a lama awaits his cue (above) Every 
June villagers-trom miles around gather 
at Mimi Gompa for Ladakh's largest 
festival—the birthday celebration of 
Padma Sambhava, founder ot 

libetan Buddhism, or Lamaism. In the 
eighth century. some 1.200) veers after the 
death of Burtttha, the Indian missionary 
murneved far antl wile across the 
Himalavas, where he wis said to have 
Lame! a thousand local demons and 
recruited them as guardians of the faith 
Thus it was that some af the world's most 
rugged people were converted to the 


rentle wavs of Buddhism 
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49 if grown from the rock, Lamayuru Gompa rises above its village at 
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(Continued from page 353) Gompa, 40 
kilometers southeast of Leh, takes place in 
June to honor Padma eis eighth- 
century founder of L: } 

As lamas act out an ancient nivstic drama, 

people from outlying remions throng to the 
event. Many camp for several days in the 
poplar groves that skirt the monastery, La- 
dakh’s richest and most powerful, 


Sidewalk Dentist Pries His Trade 


I followed the wide path that zigzags upto 
the main gate, where merchants had stretched 
canvas tents. Some did a brisk business in 
pilgrim wares—praver beads, incense, magic 
amulets. Others hawked sweaters, socks, mir- 
rors, padlocks, rice, balloons, whistles, and 
candied mulberries. Larger tents offered hat 
meals, tea, and barley beer. 

1 watched a sidewalk dentist, a Sikh from 
southern India—his cloth spread with rows 
of plastic teeth, shiny pliers, and a framed di- 
ploma—as he hammered and pried the jaw 
of his stoic patient, then wired a new bridge 
in place. Nearby, an itinerant puppet master 
delighted youngsters with Punch-and-Judy 
antics from an ancient Hindu epic 

The monastery’s wide courtvard rapidly 
filled with a cosmopolitan, squeezing-room- 
only crowd of village rustics, elegant lacties 
sparkling in turquoise and silver, monks 
twirling prayer wheels, and European tour- 
ists just off the bus with cameras at the reacly. 
Uniformed police brandishing willow switch- 
es kept a small square clear for the dancers. 

The throng parted briefly to Jet pase His 
Holiness Drukpa Doongsay Rimpoche, a liv- 
ing Buddha in bright red robes. The aging 
teacher blessed outstretched hands as two 
young lamas helped him across the cloister to 
mount the throne of honor. 

Blasts on a pair of trumpets, carved from 
human thighbones, opened the festivities. 
Then long brass horns, shrill oboes, crashing 
cymbals, tiny bells, and booming yak-skin 
drums filled the air with music from another 
world, Dancers in black robes of Chinese silk 
burst into the courtward, waving wands 





festooned with streamers. They were followed 
by a second troupe, masked by gleaming 
brass visors (pages 354-5). 

“The first dance purifies the precincts,” a 
lama explained to me. “The second conse- 
crates them for the arrival of the spirit of 
Padma Sambhava.” 

The great saint arrived, carbed in the robes 
of a Buddha and encircled by three-eved 
demon-kings. Another troupe, clad as Mongol 
warriors, danced in welcome. A quartet of 
skeletons decked out with jesters’ bells wield- 
ed snakes and intestines, reminders of the 
transitory nature of the flesh. 

Later, monks laid out a small human effigy 
mace of barley dough on a low earthen altar. 
“The image embodies the forces of evil,” my 
informant told me. Perhaps, as some say, it 
recalled. cannibalistic rituals of Ladakh’s 
pre-Buddhist days. 

Finally the most fearsome specter of all 
entered, a giant named Shawa with a black 
face, a muzzle spiked with fangs, and a long 
menacing horn—another incarnation of 
Padma Sambhaya—to hack the efigy with a 
long curved sword. The skeletons returned to 
kick the remains into the cheering crowd. 


Spirits of Change Confront Ladakh 


On the way down from the monastery, tan- 
gled trathe jolted me back to the 20th century 
and to the petty trials of this present incar- 
nation, These foreigners’ machines, the army, 
&@ new radio station, profits from tourists— 
all are transforming the face of Ladakh. How 
long, | wondered, can the fierce guardian 
deities fend off the spirits of change? 

As my jeep rumbled across the narrow 
bridge over the Indus, | watched the setting 
sun ignite the rows of high peaks that rim 
this last Shangri-la. Source of all life, dwell- 
ing place of the gods, the eternal Himalayas 
shelter and nourish these pious folk. 

In this majestic setting I felt somehow re- 
assured, Whatever the future contrives, the 
Ladakhis—firmly planted in the soil of this 
world, on close terms with the provosts of the 
next—will take it in stride. f] 





Spinning prayers with each step, two elderly pilgrims pick their way down 
from Himis Gompa. The devout believe that each revolution of the scripture- 
filled copper wheels sends supplications heavenward. In this high, remote 
land of endless prayer, faith seems to direct each step of the wav. 
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By RICK GORE 


Photographs by JAMES P. BLAIR 
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Lighting new vistas for scientific research, 
photography and other imaging techniques 
probe nearly everywhere in the physical 
univers¢—from man, to the cosmos. to with- 
in. the atoms itself 

4 mummvlike image of a man (facing 
pave), displaved on o TY screenin o ‘Texas 
laboratory, mans the contours of his body 

In the most detailed view of & star other 
than the sun (foldeut, opposite), a com 
puter and a camera combine to chart subtle 
temperature differences—from hot orinee 
to cooler blue—on Betelceuse. 500) light- 
years away in the constellation Chiun. The 
feat is comparable to photographing a gram 
of sand « mile distant 

Color vieneties (above, clockwise from 
ton) show a cube clrawn by & computer, a 
color-omied © ray of oa human beac. onl 
curving lines of stress, visible only im polar 
ize! light, in plastic bars joined by a bolt 
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HES WINTER, whenever it has stormed 
in Muskegon, Michigan, airborne meleo- 
rolowists have been chasing snowflakes 
with a high-speed camera. They hope to 
learn how snow erows from invisible 
specks Into complex crystals 

Meanwhile, in California, energy research- 
ers are focusing incredibly faust “streak cam- 
eras” on targets of nuclear fuel too tiny to see 
They want to photograph what happens 
when the targets are bit with a laser pulse 
that lasts a fraction of a billionth of a second 
ane Carries for that moment mii h more watt- 
age than all the power plants in the U.S. The 
cameras record these attempts to achieve 
nuclear tysion, the same reaction thal keeps 
the sun burning. [f harnessed, fusion could 
Answer our enerzy needs in the next century 

CHF Mexico's Baia peninsula, oceanogra- 
phers are cruising in a submarine nearly two 
miles deep along the East Pacthe Kise. At 
those frigid, ligntless deptns they hope to 
photograph a chain of young volcanoes and, 
perhaps, hot springs like those that cameras 
discovered last vear off the Galapagos Is- 
lands.* Such springs support an astonishing 
array of creatures that thrive on a food chain 
q 











alien to mast fife on eart 

In Cleveland, pediatricians John Kennel] 
and. Marshal] Kiaus have been filming 
mothers and infants starting moments afte 
birth. The pictures reveal that in tie first 
hour a baby ts alert, with its eves open. The 
mother gazes intently at its face. Such earl 
eve-to-eve contact, the doctors beleve, helps 
bond moather and child for lite 

In his University of Chicago laboratory, 
Dr. Riccardo Levi-Setti is. practicing micro- 
portraiture on the fossils of a yery rare trilo- 
bite from Bohemia, tevealing that the eves— 
nerhans nature's first—af this long-extinct 
arthropod were optically quite sophisticated 

4nd curing this past Martian winter, the 
Viking 2 lander sent back pictures that let 
scientists identify white frost 150 million 
miles away around the red rocks of Mar: 

Different scientists, diferent helds, different 
tasks. What they have in common is thei 
chief tool—a camera 

Indeec. since Frenchman Lows Davuerre 
found in the 1840's that he could make a silver 








"See “Qases of Life in the Cold Abyss," by John B 
Cora and Robert ©. Hallarn; in the Ustohber 1977 
NATIONAL GEOGRAPHIC 
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Fernandez-Moran can photographically re- 
duce a 20-volume encyclopedia onto a space 
the size of a typewritten page. 

So many people are using the camera in so 
many ways that | cannot produce an inven- 
tory. What 1 do offer is an album of snapshots 
and vignettes; These give elimpses of the 
technological frontiers we have reached and 
the scientific questions we are asking in this 
last quarter of the 20th century. 


ITTING AT A COMPUTER near Sioux 

Falls, South Dakota, I listed the mast re- 

ww mote places I had been. A tiny, isolated 

village in central Alaska, a hellish swamp on 

Australia’s north coast. An Incian river cross- 

ing at the foot of the Himalayas. A Sudanese 
town far up the White Nile. 

It laken me davs of planning and travel 
On fRist assignments to reach each place. Yet 
thanks to two picture-taking satellites named 
Landsat | and 2, 1 could now revisit all four 
spots in less than ten minutes.* 

5° 42" N.. 156° 25° W. The coordinates for 
Huslia, Alaska, went into the mammoth com- 
puter at the Earth Resources Observation 
Systems (EROS) Data Center. Within sec- 
onds a high-speed printer produced 80 choices 
of prctures the Landsats had tuken of Hushia 
over the past five years. 

I selected one. A microfilm cassette was 
plugged inte the viewer—and there was Hus- 
lia with nearby mountains and drainage pat- 
terns in beautiful focus. 

Pig 51° N., 31° 37° E. There was Juba in Su- 

dan, What Victorian geographers would have 
adv en to see the Nile’s course so clearly! 

The two Landsats, from their 57(+mile- 
high orbits, have dantiired 95 percent of the 
earth’s land surface under good viewing 
conditions (pages 370-71), The images are 
stored at Sioux Falls’ EROS Data Center, 
where anvone can onder copes. 

Those most interested are oi] and mining 
companies. Their scientists can pick out from 


scenes from a microworld 


these bird’s-eve views geologic formations 
that inclicute possible mineral deposits. 

Landsat images are also used to census 
crops over large areas, to monitor spring run- 
off of mountain snows, to detail defoliation by 
gvpsy moths in Pennsylvania, and to assess 
quickly the extent of dumage from cata- 
strophic floods, Foreign countries, likewise, 
are using Landsat to help inventory their 
natural resources. 

The world is not as well mapped as we 
might believe. Landsat pictures have revealed, 
for instance, new lakes in Iran and uncharted 
ishuncds in Brazilian rivers. 

Satellite-borne cameras and other sensing 
devices tive scientists the big picture, show- 
ing them patterns in weather systems; the 
earth's crust, or ocean currents that are often 
too extensive to detect from the grourndl. 


at the Scripps Institution of Oceanography 

showed me a Skylab photograph of a spec- 
tacular stream of swirls in the northwest 
Caribbean. “Qur concept of the oceans has 
changed raclically since 1973 when we spotted 
these subsurface. eckes,” the U.S: Navy 
researcher said. “No one had ever actually 


Fe: EXAMPLE, Dr, Robert E. Stevenson 


seen them. Now we know they can be hun- 


dreds of miles in size and persist for months. 

“some are only a few hundred feet deep. 
Others go all the way to the bottom. We used 
to think such turbulence was random. Now 
we know it forms in an orderly fashion. Maybe 
It's equivaient to storms in the atmosphere.” 

The oceans may turn out to be as complex 
as the atmosphere. Fronts have been found 
moving through the ocean depths. Great 
internal waves have been detected sweeping 
across the continental shelves. 

While we have only recently put cameras 
into space to look back at our own planet, we 
have long been (Continued on page 372) 


‘Set “Lancaat Looks at Hometown Earth” by Horry 
(C Bishop, NATIONAL GEoGRAPHEC, July PUTA 


HE EVE CAN'T SEE protons, electrons, and other subatomic particles, but a 
camera records their frothy wakes ina chamber of liquefied neon and hyetrogen 
at the Fermi National Accelerator Laboratory in Batavia, Illinois. Technician 
Karen Carew points to a straight line, possibly the track of a pion dislodged from 
its spol in a neon atom’s nuckus by a neutring traveling at the speed of light. 
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Portraits of things 
oneat and smal 
[TIRE A HORSE with blinders, man 

eces only a narrow band of the 
electromagnetic spectrum that 
spans the radiant energy common 
toy all things. Today photography 
abd other imaging techniques ure 
removing the binders 

Radio telescopes detect long 
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(Comtinied from bere 267) phologranhing 
Cie UnVveTS 

The telescope 1 really a camera—with a 
long-focus lens,” Kitt Peak astronomer Hel 
mut Abt told me. “It was natural to pu 
Photocrapiic plate at the enc of &@ telescope,” 

“Almost noone actually looks through tele 
acopes today.” sail Dr. Abts collearve Bil 


schoening. “We are getting really deep into 
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Cosmic rays reveal 
a pyramids interior 


EEP PROBE of a pyramid aided in the 

search for a possibly rich burial chamber 
in the monument built by Pharaoh Chephren 
some 45 centunes aro. Ctiliring cosmic ras 
that constantly bombard the earth, scientists 
eet up detectors in an empty chamber te- 
neath the pyramid (abowe: Rays passing 
through an apen chamber would register 
with greater Intensity 

Analvned by computer, the measurements 
welded a shaded image (below), showing 
the stracture’s four ridges and high peak 
Those passing through the side nearest the 
detectors left the dark cluster indicated by 
the project originator, Dr, Luis W. Alvarez. 
As it turned out, the test showed that the 
upper part of the pyramid is solid 





helps scientists explore the past on this planet 
Archeologists, for example, are inveterate 
nicture takers. Excavating a ruin usually de- 
strovs it, but the camera can document each 
stone before it is turned, or record how a 
ece of pottery is positioned in a tomb, 

Sometimes archeologists take to the air to 
Photograph the countryside, seeking evi- 
dence of ancient ruins in patterns invisible 
from the ground. 

Aenal photography is a mainstay of other 
eclences a5 Well, When a major torniucto strikes 
in the Nlidwest, University of Chicago mete- 
orologist T, Theoclore Fujita hurries to pho- 
tograph the havoc from above. Whenever 
possible he focuses on cornfields: twisters 
leave signatures in the swirling patterns of 
toppled carnstalks: 

“People used to think that a tornado is one 
bic funnel—-one great wind. That's not true,” 
says Dr. Fujita. “Our pictures show not a 
simple swath but lots of small vortexes danc- 
ing around within. ‘The bie wind is usually 
much weaker than people imagine. It's these 
little wines that probably do the wreat dam- 
ae. They may explam why a tornado seems 
Lo JUMp and skip.” 


ARTOGORAPHERS, TOO), find aenal 
cameras invaluable. From a plane they 
make a series of overlapping pictures 
Later, through an optical device, they com 
bine two successive views into one stereo im- 
age. They then translate the picture into a 
topographic map of the terrain they have 
photographed 
Recently a Houston biomedical tearn led by 
Dr. KR. E. Herron has been applying these 
same mapping techniques to the human body 
T asked Dr, Herron to make a map of me 

A. few minutes later I stood naked, except 
for a G-string anda skullcap, in front of spe- 
cial cameras in a tlarkened room at the Texas 
Institute for Rehahilitation and Research, A 
stereo camera and a strobe light with a speck- 
lecl filter were aimed at my frent side. A sim- 
ilar setup was trained! from behind. The 
strobes popped, projecting a speckled pattern 
across my skin, while the cameras recorded 
mv terrain (pages 364-5), 

“We have now, in effect, an optical replica 

of vour body,” Dr, Herron toldime as I dressect 

Several hours later his colleagues Dr. Dan 

Sheifer and Jaime Cuzzi put the developed 
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plates in a machine called a stereo plotter. I 
looked through the eyepiece and saw myself 
staring back—green, speckled, and in 3-D. 

I saw also a tiny floating white dot, which | 
could raise or lower with a dial until it landed 
on the surface of my image. The speckled 
pattern made it easy to align the dot with any 
of the contours of my body. Once I had posi- 
tioned the dot on one point of my skin, | 
pressed a foot pedal, and in seconds a com- 
puter card came out of a nearby console. It 
contained three numbers: coordinates for that 
point on my bey. 


sickes of mv image. The next morning Dr. 
Sheffer patted two thick stacks of com- 
puter cards. “You've been reduced to this— 
5.158 points,” he said, leaving to feed the data 
on the cards into a computer. 

Jaime Curzi asked the computer to produce 
19110,01—amy new code name—on a screen. 
I watched a littl green dot slowly draw my 
head, then my trunk, arms, and legs. Not 
only could this replica be rotated or turned in 
any direction, it could also be dissected and 
any piece looked at in.detail. Graphs could be 
platted to show how much surface area [have 
und how my volume is distributed. 

The Apollo 16 and Skylab astronauts were 
stereovrammedt like this before and immerti- 
ately after their missions, so that space doc- 
tors could determine how weightlessness had 
affected! body volumes and densities. 

Among his numerous projects Dr. Herron is 
studying a group of children from ages 9 
through puberty to determine precisely how 
and where their body geometry changes as 
they grow. He has measured distinct changes 
in the shape and volume of women's breasts 
during their menstrual cycles. He believes 
that the geometry of our bodies, including or- 
cans and even the cells within, can be indi- 
cators of healthy versus abnormal conditions. 

Though such biostereametrics is mainly a 
research tool tocay, it is also being used to de- 
sign safer seats in vehicles, artificial limbs 
that conform precisely to the physiques of the 
handicapped, improved sports. equipment, 
and protective clothing. Perhaps one day we 
will all have a set of computer cards that de- 
stribe us and tell a computer just how to tai- 
lar our clothes, 

Other new imaging techniques can give 


[) ses ot a technician scanned both 
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doctors a window .on our internal condition, 
The toast revolutionary is a big doughnut- 
shaped X-ray machine called a computed- 
tomography, or CT, scanner. Taking thou- 
sands of low-dosage A-ray measurements, it 
creates detailed cross-sectional pictures of a 
patient's brain or torso. 

“With conventional A rays we can see four 
things: bone, air, fat, and everything else. 
But we just can’t discriminate between the 
various soft tissues. We'd be lucky to find the 
liver,” explained Dr. Thomas F. Meaney of 
the Cleveland Clinic Foundation. 

“With the CT scanner we don't just see the 
liver, if there's anything wrong in the liver 
that creates a difference of even 1 or ? percent 
in the tissue’s X-ray absorption rate, we can 
ine it. We can see inflammations and cistin- 
guish both benign and malignant tumors. We 
can determine the extent of many cancers. 
Thus in many instances we can eliminate ex- 
ploratory surgery.” 

The CT scanner’s clearest advantages are 
in diagnosing brain disorders. Previously, 
when doctors did a standard X ray of the 
skull, all they could see was bone. CT lets 
them look into the brain. They can find a ta- 
mor when it's tinv—before it’s too late. 


home poignantly at the medical center of 

the University of California at Los Angeles. 

The infant looked far too fragile to be put 
in such a bie, coll machine. He was two 
months premature, and his head was en- 
larging. The doctors said that he might have 
hydrocephalus, in which case too much cere- 
brospinal fluid was building up in the cavities 
inside the brain. Or perhaps his brain was 
bleeding. Hydrocephalus can usually be treat- 
ed by tapping the excess fluid surgically. 
Bleeding would almost surely mean death 
or severe braun damage. 

"Without the CT scanner,” explained racli- 
Ologist Dr. Gabriel Wilson, “we could, one, 
send a radiopaque material through the um- 
bilicus to the blood vessels in the brain. Or 
we could do a pneumoencephalogram—dis- 
place the brain fluid with air through the spi- 
nal canal We don't like to subject a tiny baby 
to either procedure.” 

Instead, the CT scanner did the work pain- 
lessly in 20 seconds. Within only minutes 
the doctors had a picture in band: I was 


[= VALUE ofa CT brain scan was driven 





hydrocephalus. There was hope for the child. 

Another technique, involvingsiender, light- 
transmitting glass fibers, can now give physi- 
cians a firsthand look at internal trouble spots 
suchas ulcers, polyps, and blocked windpipes, 
Bundles of the fibers, snaked down the esoph- 
agus or into the intestines, carry images to an 
external evepiece. 

I put the snake end of one of these fiber- 
optic scopes in my pants pocket and looked 
in the other end. Quite an odd sensation to 
cruise amid my keys, several quarters, and 
half a roll of Certs while looking straight 
ahead through the evepiece. 

“We have telescopes less than two milli- 
meters thick,” said surgeon Stephen Gans in 
Los Angeles. “They are being prut into the 
ventricles of the brain, used for looking at 
fetuses in utero, and inserted into the kidney 
and bile ducts. We may soon even be able to 
put one into the eyeball.” 


UR MOST INTIMATE inner spaces are 
those within the cells of our bodies. But 
even these invisible chambers are being 

explored anc photographed today with pow- 
erful electron microscopes.” 

“This picture was the first electron micro- 
graph ever taken of a cell,” Dr. Keith Porter 
reminisced, pointing to a photograph of a 
chick embrvo cell above his desk at the Uni- 
versity of Colorado. “I remember that night 
in 1944. [t took us until § acm. Back then the 
electron microscope was little more than an 
unwieldy toy. But that picture changed the 
course of our lives.” 

Such pictures also changed the course of 
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NLING MAD, « bombardier beetle (left) blasts offending tweezers with a searing 

spray normally reserved for attacking ants. Emploving catalytic chemistry, the beetle 
heats its caustic juice to botling within two abdominal “explosion chambers.” A micro- 
phone picks up-a barely audible pop that signal the spray and triggers an electronic 
Rash that freeses the three-hundredths-of-a-second reaction on film. 

If liqaid coolant accidentally contacted molten fuel in a nuclear breeder reactor, would 
a vapor explosion result? No, concluded Argonne National Laboratory scientists—the 
contact temperaiure is not that great Experiments included dropping relatively cool 
pentane into hot sifean oil (lop), substituting these for reactor materials. As movies 
laken al 2,000 frames a second show, explosive boiling (middle) and fragmentation 
(bottom) occurred when the 30°C pentane contacted! 240°C silicon oil. 
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biology. Dhey revealed that the protoplasm 


Within cells is not as Innocent 25 e¢e white, 
as some biolocists belwevert. Rather it & accom 


munity of many particles, each with its own 
role. to plav in the cell's behavior 

Recently, using an extremely high-enerm 
electron microscope, Dr. Porter and his col- 


at the LU 


Lerurlies mversity of Olorico have 
taken stereo pictures of whole cells at reso- 
lutions not previously achieved. Before, an 
electron microscopes beam could only pene- 
trate thin slices of cells 

E put on polarized glasses to look at one of 
these 3-1) pictures, Suddenly it seemed | was 
on the cell membrane, peernng right into its 
Sea Of particles, A cluster of round: pigments 
wae exmoding toward me from a scale of a 
reef -dwellineg ecuirrelfish When threatenerct 
the squirreifish can change its color fram pink 
to red within six seconds. This micrograph 
had troven a moment of that blush 

Miologist Mark Ellisman pomnterl to a lat- 
icework of extremely fine fibers that seemed 
to interlace and guicle these exploding pods ol 
pigment. Chese hbers are only five millionth 
ol a millimeter wide. No one knew that this 
ultrafine lattice existed. Yet all those parti- 
cles that we had thoueht were free-foating 
apparently sit in this fibrillar matrix like fies 
webbing the cell's 
choreographer, moving the particles about, 
structuring 
Ing—the life of a celle 


“The cell now appears to be a very fine. 
t 2 


In a Spiderweb. Is this 


Aric nerhnans even mastermind: 


lidqquidlflled sponge,” Dr. Porter told me. “It is, 


‘RL 


[ fear, distinctly more complicated than we 


nad ever imagined.” 
Lhe electron Microscope 5 Ivins Us & ew 
Wlew not 


5, 
early lg 


f the cell, but also of the atorn 
Wboert V. Crewe ol 


the University of Chicago made the first elec- 
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t vears ago Dr 


tron micrograph of a single atom. He has re- 
of the same atoms, urani- 


um. Do his surprise he found that they “move 


cently taken movies 


thout like bee in a swarm.” 

cave that atoms in 
Solicl state are mend and on 
piuined Dr. Crewe. “Well, 1t- ain't so—at least 
in one case, What that means for the theory 
we can't say. It’s like with Galileo. You build 


“Conventional theory 
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a better telescope, and you start to see things.’ 
COT FAR AWAY at Fermilab in Batavia, 
SOTts 

of strange things within the atom, things 
such as“ “o1ons, and “muons.” What 
they would really like to see 6a “quark,” par- 
bowarly one with “charm.” 


such jargon baffles all but-a t ny elite of 
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favor and “truth” and 
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Lopliedd in whens) Li Important nay suib- 
atomic particles and their properties 
View decades uo we thought an atom was 
merely a nucleus, composed of protons and 
neutrons, wnd orbited by varying numbers of 
‘Tike wither cheecrited "The Avesome Worle Within 


Cell” in the September 1976 Cee wa Pei 


March (978 
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Ultraviolet bulls’s-eve targets the nectar 
area of a primrose willow (left) for visiting 
bumblebees, which see licht in both visible 
and ultraviolet wavelengths. As seen by the 
human eve, the flower appears & monotene 
yellow (far left. 

The camera records the ultraviolet image 
through a quartz fens that transmits ultra- 
wrolet fight. A filter screens out maivs of visi- 
ble light. 

Cross section of a diseased tooth broken 
in half (right) shows the healing properties 
of a new mineralizing flitd that may some- 
day appear in toothpaste, Photograplied 
through a microscope in polarized light, the 
untreated section of the lesion glows orange. 
Blutsh tinge to the left of the fracture inci 
cates the remineralizing of enamel 


electrons. Now we have counted hundreds of 
other particles. 

Physicists are hoping that the theory of 
quarks will help explain this dizzying number 
of particles, A quark, most now believe, is the 
fundamental building block of the nucleus. 
Quarks have a special property, dubbed color, 
that enables them to bind strongly with other 
quarks to become new particles. Flavor is the 
sum of a quark’s other properties, among 
them electrical charge and, in some cases, 
charm. Charm is the property that lends great- 
er mass and a shorter life to certain quarks. 

A quark, if found by itself instead of bound 
to other quarks (an impossibility, in the view 
of some scientists), could help physicists bet- 
ter understand the forces that hold the uni- 
verse together. Today we can list four baswe 
forces: gravity, electromagnetism, and two nu- 
clear forces, one strong (color) and one weak 
(Haver), Could these all be expressions of the 
same universal force? Scientists believe 
they are on the track of the wlthmate truth. 

The camera lets scientists see some of those 
tracks. Special techniques are neederl to de- 
tect particles that exist for only a fraction of a 
billionth of a second before decaying. 

Physicists first generate certain of the 
longer-lived particles; such as neutrinos, in 
huge accelerators and fire them into chambers 
flied with liquefied gas, such as hydrogen- 
ncon. The gas is kept exquisitely near its boil- 
ing point—about 250 frigid degrees below 
zero Celsius. At controlled pressures even the 
slight perturbation of a particle passing 
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through at nearly the speed of light will trig- 
ger a track of boiling bubbles. That track can 
be photographed and scrutinized. If one par- 
ticle collides with another, sprays of tracks 
fiv off in a chaes of fines, curves, and curticues 
from the point of impact. 


SEE four distinct neutrino 


cEyOU CAN 
events in this picture,” said Dr. George 


T. Mulholland, who directs bubble- 
chamber operations at Fermilab's Neutrino 
Laboratory. Tt looked like a map Leonardo 
might have drawn of the cosmos. “The neu- 
tring penetrates deep into the proton. The 
proton, we believe, is built from tightly bound 
quarks. When a neutrino collides with a pro- 
ton, we can learn a lot about charm indirectly 
in the debris created. 

“The neutrino is a verv-elusive particle, 
however. lt has no electric charge or rest mass, 
and it travels at the speed of light. The neu- 
trinos generated here could co through a thou- 
samc earths and not interact with another 
particle. So the odds of petting an interaction 
in the bubble chamber are very low, We aim 
a billion neutrines into the chamber for each 
picture, and are happy to see just one event.” 

As inscrutable as the behavior within atoms 
seems, the behavior concocted in the human 
mind can be even more mysterious. The cam- 
era hus become a canclid tool of those scien- 
tists who explore why we do what we do. 

Behavioral scientists are filming gestures, 
feeting facial expressions, and body language, 
hoping nonverbal communication will open 
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Minicameras from 
microcircuits 


LECTRONIC EVES—163,840 of them 
-~—are packed into a postage-stamp-size, 
light-sensitive silicon chip held by RCA tech- 
nician Freel Ingle (left). 

Called charge-coupled devices, or CCD's, 
the chips will someday replace bulky tubes 
in present cameras that utilize beams of elec- 
trons. RC A's color-TV minicamera looking 
over Ingie's shoulder, ten times smaller than 
toiay’s cameras, uses only three CCDs. It 
televises a chip against a computer picture 
of the circuitry of a CCD, 

Enlarged 75 times, the light-sensitive ele- 
ments on one corner of a CCD show as hori- 
zontal green lines (right), the supporting 
circuitry as heavier red lines. The tiny chips 
may supplant fim in conventional cameras 


new windows into the human psyche. Psy- 
chological counselors now use photographs 
brought in by a patient as vehicles to help 
him focus on his feelings. And ever since Mar- 
garet Mead and George Bateson photo- 
graphed the nonverbal communication 
among Balinese in 1936-38, anthropologists 
have been using the camera to record primi- 
tive cultures before they disappear, 

All human behavior, of course, originates 
in the brain. Neuroscientist Dr. Robert Liv- 
ingston is charting the parameters of the 
mind with a camera, He has produced spec- 
tacular films that show for the first time in 
three dimensions and vivid colors how the 
brain's many components are organized 

His technique is to slice a brain into some 
10,000 cross sections and photograph each. 
Then a technician carefully traces selected 
photographs with an electronic pen, which 
transfers the images into a computer. When 
enough cross sections are processed, the com- 
puter can create models of that brain. 

“We can see through the brain, look into it 
from any angle, We can pull parts of it out for 
a closer Jook,” Dr, Livingston told me at the 
University of California at San Diewo, “We've 
been surprised to find that each brain is dif- 
ferent,” the neuroscientist added. “Different 
geometnes might imply different capabilities 
So one thing we hope to do is to collect pedi- 
free brains from, say, gymnasts, musicians, 
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and mathematicians and compare them.” 

Dr. Livingston also wants to watch how 
degenerative concditons such as Parkinson's 
disease change brain structure. Another proj- 
ect is measuring the size and shape of the 
brains of modern man and the great apes, as 
well as the fossil skulls of early man. He is 
also gathering brains from human embryos of 
Various ages, hoping to visualize how our 
brains emerge and grow. 


— becomes the domain of the psychologist, 

| and here, too, cameras have become key 

tools. Recently, evidence has been building 

that babies are a lot smarter a lot earlier than 
scientists hacl realized. 

In Seattle 19-day-old Kevin Plachy sat in 
an infant seat, Staring up at developmental 
psychologist Dr. Andrew N. Meltzoff. Video 
cameras were trained on the faces of both. 
Slowly, Dr. Meltzoff began sticking out his 
tongue: Kevin was intrigued, For about amin- 
ute he seemed absorbed in thought. Then he 
began repeatedly to stick out his own tongue, 
at first haltingly, then more masterfully, 

some psychologists would say that such 
pestures are simply automatic reflexes— 
babies are not supposed to be able to mimic 
until they are at least eight months of age. 
But Dr. Meltzoff believes his cameras doc- 
ument intentional mimicry, 


H THOSE BRAINS develop after birth 


“There s 50 mich we are discovering about 


babies.” he sad, “Vii 
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world is normally whizzing by too fast, with 


too Thany distractions, ior a baby to express 
its competence. But in our controlled environ 
ment, we see that a baby ts actively processing 

Orennizineg and making sense of the world 
t sees right from birth. The human being is 


An ICP ins prot em solver 


OR YEARS, TOW), animal behavior, 

ranging from the courtship of orangutans 

to the dance of the h ti ee bere, Nas fillecd 
countiess frames of film 

“ime animals that we consider lowly have 
mastered astounding tricks. Take the boatm- 
beredien eetle, for instance. When an Ani 
ittacks its legs, the beetle retaliates devilishh 
A split second after it is bitten, it squirts a 


boiling het irritant over the ani 
a . 1 i Li ro 
How does the beetle heat this irritant ta 


IO so quickly? W 
hurt the beetle itself? How does it aim its i 


ny COM 't the hot tuted 
ri 


ma Ee 


so precsely/ At Cornell University Dr 
Thomas Risner and Dr. Daniel Aneshansles 
have been studving thos 


brh-speed photograph. 
When l arrived at the laboratory, a beauti 


1 mo a sf r 
| roblems through 


fully marked beetle dangled froma wie be 
neaih & microphone, failing its legs. “The 
microphone lets the beetle take its own pe 
ture.” said Dr. Aneshanslev. He tweaked 
one of the beetle’s lews with tweezers. Faster 
than mv eves could tollow, the insect rotat 
ed its rear and with a scarcely audible poy 
hashed a squirt of acricd-smetling liquid at the 
RPE TeErs The eri nop hone vie LE che Lys the oof 
and trigmered a strobe-lichted camera sys 
em that is fast enough to capture a portion 


i the 10-to-30-millisecond act of spraving 


Such photography has helped Dr. Eisnet 
earn the beetle’s secrets, [In “explosion cham 
bers” within its abdomen, the beetle mixes 
precursors of its inmitant with a catalwst. As 
the precursors are transformed into the irri 
tant. intense heat is released. Steam builds up 


until the explosion (Contomed on pive 24%) 
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REPARING: DU INVADE MARKS, an experimental 
3 roving nobel (ahbowe) locates anc picks i a rock. at 
the Jet Propulsion Laboratory. In this time expasun 

streaks from flashlights mounted on the robot's head 
track its path The rover “sees” with silicon erves— wi 
novel comeras that sense Licht with mew solicl-<tots 
wafers samilar to CCDs: Thousands of tinv senming ek 

nents on cach water record a scene, such asa Martia 
rock field (heft, upper. The data feeds directly into th 


) 
rovers computer. The computer numbers each rack ane 


1 
:amap (left, below) that its 


translates the pmawze inte 

a pa’ ! ai La i | .E , perl = | | 
CICUHS Gin se 16 feip the Mobo AAVigAle Oo Lect ob 
ects. Do rovers may be hunched tn the late 19S s to 


Wanner acres the boulder-strewn surtace of Mars. 
Lhe stunning sunrise at rivht was photographed hn 
an earlier Visiter to the red planet: the Viking 2 orbiter 


1 


- J 
I Cy ii i “i | | gli Li rele fl Tr 
Ss CLT) DTeaks, a cloud of water ice plumes off th 


ms “ j 4 4, : ‘ i 
Crea. VOCE) ASCTeAUS Vion hah SVE CoOnVvoOns., \ Ales 
a! oe es. oe i j ‘ ee et 
Ving erie. Soy tl Cc BQURTOTIO) Zornes A he Te oe the 


south. frost carpets the giant Arovre basin 











(eee INL TATORS, ba 
ies Mimic grstures a fot 
sooner than achentists thought 
Lndrew SN. Vveltenft 
of the University of Washing- 
tons Child Development ana 
Wlental Returchition Cente 


k 
= q ye 
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(Mecrved by a TS ite ral 
Dr Meltzot sticks out he 
tongue fabovel at a 2t+day-old 
irl. Another camera monitor 
the child. When Dr. Meltveoh 
renved the pacifier, the infant 
stuck ot ber tonite. So cid 
others in the stwely (lefh, and 
aleo répeitéed mouth-onenine 
ane! Lin-pursing eestures 

Videotapes helped ensure ob 
jectivity. Ohservers unaware of 
ir. Meltzofs westures walched 
one screen to recorcd the infants 
reapers. (Others wrewed f 
nlavbeck of Melo to check 


hin for Wide prompting 
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(Continued from page 384) chambers erupt. 

suill-higher-speed pictures show that the 
beetle’s spray comes in a series of pulses 
about one and a half milliseconds apart. Ap- 
parently the pulsing keeps the explosion 
chamber from overheating. Cool precursor 
enters before each pulse. “It’s like a machine 
gun in which every bullet is cold and cools 
the muzzle,” said Dr. Eisner. 


ROBING with television cameras, Dr. 
@ fisner has uncovered other secrets of the 
insect workd. TY cameras can sense ultra- 
violet, or blacklight, wavelengths that many 
Insects can see, but we cannot. Therefore, 
when equipped with a UV-transmitting lens, 
a portable video unit can record nature from 
& honeybee or butterfly's point of view. 

Spectacular patterns suddenly emerge on 
the petals of marsh marigolds and black-eyed 
Susans. Presumably these markings guide 
pollinators to the nectar. Flowers that ure pol- 
linated by birds and bats rather than by 
insects lack the markings. 

TY cameras sense all types of light much 
more efficiently than film. For every hundred 
photons of light passing through a lens, only 
a few strike the light-sensitive silver grains on 


human retina will capture about ten. The 
phosphorescent screen of a TV camera will 
register about ninety. 

Moreover, devices developed for night sur- 
Veillance during the Viet Nam War can inten- 
sify very dim light. I stood in front of one of 
these in an RCA lab that was too dark for 
note taking. Nevertheless my image on a TV 
monitor was bright and sharp. 

For future space shuttle experiments RCA 
is thinking of coupling one of these intensifi- 
cation units with a revolutionary invention 
called a charge-coupled device, or CCD. 

CCD’s are silicon chips no bigger than post- 
age stamps. They are the first generation of 
solid-state clements—as opposed to electron 
tubes—that can broadcast high-resolution 
TY pictures. Like the tiny circuits in very 
small computers, they can work wonders, 

RCA is about to market a CCD color-V 
camera about the size of a portable tape te- 
corder. Its three little CCD chips replace 
bulky vicicon tubes. Rach CCD contains 
163,840 silicon sensors, or “pixels.” These 
pixels convert photons coming through the 


The Wondrows Eyes of Science 


camera lens into thousands of discrete elec- 
trical charges, which are read row by row 
and converted into the TV image. The pixel 
data cun be broadcast live or tape-recorded, 

Instant-replay home movie cameras with 
erase and edit features are in the offing. So are 
CCD still cameras, when more refined CCD's 
are developed. ‘Then we could store dozens af 
snapshots in a small electronic memory and 
replay them like a slide show on home TV 
screens, With photocopy attachments we 
could make prints of our favorites. 

“We like to think we are someday going to 
significantly challenge film photography with 
electronics,” said RCA engineer Harold Krall 

Solid-state imagers may revolutionize sci- 
ence as well, The orderly array of pixels on a 
CCD & much like the network of rotls and 
cones on our retinas. Such devices can be the 
eves of the computer. 


LREADY at the Jet Propulsion Labora- 
tory in Pasadena similar silicon devices 
fre giving eves to an experimental Mars 

robot rover, whose descendants may roam 
across the red planet in the late: 1980's, col- 
lecting samples and conducting experiments. 

When I visited TPL, the Volkswagen-size 
rover was being rewired and was paralyzed, 
but I watched a videotape made earlier as it 
maneuvered about the JPL campus picking 
up rocks. It is basically a computer sitting on 
a dolly-like platform. It has a long extendable 
arm with a metal claw. Its head is a black 
stalk with camera sockets and a laser turret 
that moves back and forth surveying its path. 

“Once we give it a task, it carries it out all 
by itself,” said scientist Don Williams. 

“The robot is being trained to recognize 
trouble—tike a cliff or a canvon. It is able to 
find a path through a boulder field, or else 
say, ‘I give up. I can't get out of this maze. 
Help me, earth.’ It has a mind of its own.” 

The Mars rover lives in JAIL, which is 
short for JPL’s Artificial Intelligence Lab- 
oratory, JAIL 1s a good place to end this 
survey. For JALL is where the camera is 
evolving into something more than .a tool. 
Photography is going solid-state and cyber- 
netic. It will soon be almost impossible to ci- 
vorce the camera from the computer, and our 
children may find that in the last quarter of 
the 20th century we gave eves to an intelli- 
gence more awesome than artificial. 0 
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UNK YOUR HEAD into a neo! 
ol water, open your eves, and 
of course everything's a blur 


sing simp 





e logic, it's not hard 
to imagine that a fish taken out-of its 
element will similarly be reduced to 
hazy Vision. In nvers and estuaries from 
southern Mexico to northern South 
America, however, there exists a fish 
that confounds this apparently clemen- 
tary lesson in fish and human optics 
lis name is Anadleps, but it is common 
Known 4s the four-eved fish. Not only 
does it peer cleariv through water, but 
it also focuses on objects in the air—all 
at the same time 

The tour-eved fish actually has only 
two eves, but they are divided inte 
upper and lower halves, each half with 
its own focal length, endowing Anablep: 


Wk ith ShTiul 





tanecus cual vision. As it 
rhicdes along just uncer the surlace, the 
pups above water survey the aerial 
reaim, while the submerged pupils 
scan the aquatic world, enabling the 
fish to feed on, or flee from, creatures 
thal fy amd those that swim Large 
optic-nerve bundles running from the 
eves to the central nervous svstem are 
visible under a light at night (right). 
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VILT-DIN BIFOCALS provide 
the key to Anabdleps’s remark- 


able dual vision. A speckled 


passes straight through the cornea, 
to be bent anc focused sharply on the 
retina by the lens, which hasa higher 


hand of pigmented tissue and two 
iris flaps vistble just above it divide 
each eve at the waterline, m effect 
creating two pupils (below), ane for 
water and below 
Viewed from above, Lhe 
resemble. projecting fingers 
the bulging eve (right) 
Because the retractive natures ot 
water and the surface of the eve, or 
commen, are almost identical, light 
reflected’ from wnderwiuter 


one tor 
iris flaps 
insivte 


above 


Obie i= 





tefractive index. Air, on the other 
hand, has a lower refractive index 
than the cornea so that the light is 
bent twice—once by the cornea ancl 
again by the lens (diagram, above} 

Anadiels, wing 1S Unique efr- 
shaped lens, sees both images clearly 
The part of the lens aligned with the 
lower pupil is rounded like a typical 
hich lens, so that an imare of a swim- 
ming insect larva will be focused on 
the retina. The less rounded. upper 
part, more like the human lens, com- 
pensates for double refraction when 
objects in Ue wir are wiewed. A mos- 
quite can thus be clearly seen 

Che four-eved fish will lunge into 
the air to ambush flving insects or 
dip beneath the surface to catch 
swimming creatures. Wlore common- 
ly, however, it cruises the shallow 
water near a shoreline ancl captures 
crustacéans, alear, and insects that 
fre trapped in the surtace film 

Scientists have determined that 
Anableps relies mostly on its: aerial 
which can detect smaller 
objects at greater distances than the 
aquatic Signt system. But the fish 
often dives to feecl or escape prec- 
ators. When on the surface, Amableps 
repeatedly bobs its hearcl to moisten 


ts “aper eves.’ 
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By BOYD GIBBONS 


Sahel GRA STP 


Photographs by MATT BRADLEY 


OM BLACKMON, smiling, mticro- 
phone in hand, leans out the window 

| Of hie white Ford camper. He looks into 
the faces of Arkansas farmers, his auc- 
Hon CUSTOMETS, 

“ALL right, a good stock trailer. ] got a thou- 
sand on the money... eleven and a half, now 
seventy-five, now twelve... ." 

This 1s the Back Gate auction, on the banks 
of the Arkansas River in flat-southeast Ar- 
kansas. The farmers have come here from the 
orchards on Crowleys Ridge, the oil fields 
around Smackover, the pine hills around Pine 
Bluff, from places like Bald Knob, Rocky 
Mound, Greasy Corner. There are a few cow- 
bovs here in pointed boots and high-crowned 
hats trom the forested Ouachitas (WASH-th- 
tahs) and Ozarks to the west and northwest. 

There are bidders here fram 78 states, but 
Tmiostly these are soybean, rice, and cotton 
farmers of the Delta, the eastern third of 
the stale—biscuit-and-redeve-gravy country. 
Their visered caps advertise John Deere, CAT 
Diesel Power, Gristo Feeds, Recl Barn Fertil- 
vers, Log Hoe. 

The month is March, windy and cold, and 
the river is mucidy and wide. To escape the 


spitting rain, I squat beneath a flatbed trailer 
and watch Tom Blackmon work (pages 398- 
9). At 37 Tom is a master of the craft of auc- 
tioneering—rhythm, momentum, psychology, 
humer, and knowing the value of what he 
sells. He learned from his father, Eddie, who 
struts among the bidders as a ringman, touch- 
ing an elbow, patting a shoulder, signaling 
bids with a “hup” and an upward jerk of his 
arm. Tom has been auctioneering all winter, 
and his voice is a musical raso—a tenor 
Johnny Cash, He protects his throat by gar- 
gling with 3 percent Mercurochrome and by 
“rattling” with the tip of his tongue, cantering 
phrases like “who will bid" inte something 
that sounds like “hoocdalabidda.” 

“All right, that’s a real good combine... 
hoodalabidda ten thousand? Nine, nine, nine, 
and now ten, now ten five...." Tom sells the 
combine, ancd the camper creeps down the 
row of machinery to a disc. A bumper sticker 
on Tom’s camper reads: IF YOU COMPLAIN 
ABOUT FARMERS, DON'T TALK WITH YOUR 
MOUTH FULL. 

In the next two days Tom will sell more 
than two thousand pieces of used farm ma- 
chinery. More than a thousand bidders have 


Tickled to be here, twins Amanda and Meghan Williams traded beach 
for mountain when their parents left jobs in Florida to start a new Hfe in the 
Arkansas Ozarks. “It was exciting,” Mirs. Williams said of the move. 

“We found a vibrancy in the people, and nothing but good feelings and genuine 
onncern' —an oft tole tole in a state that takes life as it comes. 


sot 





Facing the ickleness of weather are prices is an old 
cory to farmers like Bert Pooncey (right), whose 

oy, a wns Were threatened by drought last year. Humor 
by below), but resourcefulness onc self-reliance lie 

at the neart of the state's prodigious agocultural output 








Alresiv-well-used machinery sold by auctioneer Tom 
Blackoren (lower right) will most likely be tinkered 


with, cussed at, and kept running for years bi come 
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registered in his trailer. Blackmon’s Back 
(sate auction the largest sale of its kind in 
the country. The sellers simply park their 
machinery along the river and leave without 
any receipt, “We walk sway from sales like 
this with well over a million collars of thei 
money,” Tom says, “and they never worry.’ 


Arkansas trust 

Acriculture 15 big business m Arkansas. A] 
most 40 percent of the state is farmland, soy 
Dae ins are tie leacling c roo and more Tice an | 
browler chickens are preduced than in-am 
other state. Arkansans also ruse evervihing 
from cotton, hav, wheat, corn, oats, rain 
sorghum. spinach, snap beans, pecans, apples, 
peaches, grapes, strawbeéernes, cucumbers, to- 
mitoes, and watermelons that outweigh the 
fromiers, to cattle, horses, hos, turkeys, quail, 
chukar partruige, pheasant, crickets, ish, and 
worms. lurnoon the television in Littl Rock 
— ii! roliz ePF CHANnMEerci Ais 

fom and Bonme Blackmon live in @ man: 
ston full of antiques on leafy Edgehill Rood 

Little Rock. “We oo to New York to the 
theater every year,’ Tom says. “People up 
there always expect us to be barefooted.” 

Wearv of this stereotype, Arkansans remind 
wisitors thal wealthy people live here, thal 
they have the Arkansas Symphony (irchestra, 
the Actions sas Arts (Center, a repertory theater, 
the Sathonal Center tor Toxicological Fe- 
search: the Arkansas Gasette; modern shop- 
nine miallsk—that they do wear shoes, 
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Liter seven weeks and 4,000 miles of driv- 
ing around the state, | also learned this about 
Arkansans: They are resourceful and enter 
prising. waste little, can make and repair just 


bout anything, and they hustle imaginativels 


forincome. Thev have to, because wealth here, 


Inviible, i nol prevalent. Many 


While not 
Arkansans barter and trace, often at auctions 

l asked Eddie how he felt about Arkansas 
‘This 15a lot better state than 49 other states 
is, De saad. “vind | hve tm 


LHirik it lexss.” 


Froine Teaches a Hard Lesson 


Pioneers pushing westward into Arkansas 
Territory in the early 1800's often got lost in 
the forests and swamps of the Delta (as De 
Solo hac more than two and a half centuries 
cartier), so many padcled up the rnvers—the 


White, the Rect, the Quachita, the St. Francis. 





the Arkansas. Uhose leaving Arkansas Post, 
the first white settlement (near Back Gate) 
came out of the forest onto a treeless Drarie, 
anuirreular oval of fatness about ninety miles 
long anid forty wide. Che Grand Prairie. 

Chose who stayed and tried to break the 
anil were more often broken by it. Poke a stick 
iit the Draine You might just a5 wel! trv to 
push a pencil through macadam. Beneath its 
challow loam is a blue hardpan clay. As 
RHNSas Cement, 

About the turn of this century the Grand 
Prairie was discovered to be a natural pac 
The Rock [shane Railroad advertised this fact 
land tts lane for sale) throughout Iowa. and 
Lines, and German-American farmers came 
here to grow rice. From a distance Stuttgart 


Arkansas, looks like the Dallas ckyline (pages 
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Farmers ariwork appears cach spring on the flat face of {he Grand Pratris 
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grain elevators—the aorta of rice and soy- 
bean production. Arkansas rice goes into 
Campbell Soup, Quaker Puffed Rice, the 
Soviet Union, the Middle East, and the craws 
of a million ducks that invade the prairie each 
fall along with thousands of hunters. 

Catfish swim on the prairie. So do goldfish. 
From farm ponds Arkansas procluices more 
baitfish than any other state, and is second 
onky to Mississippi in raising catfish. 

Om their farm near Carlisle (about 60 acres 
of rice; 400 of catfish) Ray and Dot Schroeder 
sink ten-gallon milk cans in their Grand 
Praine ponds. The female catiish lavs her eqs 
ina can, and before she can eat the ewes, the 
mile bats her out and guards them with slow 
sweens of his tail 

Last vear Kav was voted “Catfish Farmer 
of the Year” by the Catfish Farmers of Amer- 
ica, but his catfish were unimpressed. When 
Ray slides his hand into the milk cans to get 
eges for Dot's hatchery, the males try to bite 
him. Big ones have knocked him flat with 
thetr powertul tails. 

Catfish are to Arkansas, and much of the 
South, what salmon are to the Pacific North- 
west. In Dumas, in Little Rock, in roacdhouses 
all over the state—as well as in the Schroe- 
ders’ kitchen—1 became pleasantly addicted 
to crisp green onions, hush puppies, and fried 
fresh catfish, rolled in cornmeal and dropped 
In cast-iron pots of peanut oi! hot enough to 
light a kitchen match. 


A Highway for Barges 


The Arkansas River rises in Colorado and 
enters Arkansas at Fort Smith. It meanders 
between the folded Ouachita Mountains ancl 
the Ozark Plateau to Litthe Rock, then on to 
Pine Bluff between pine hills and prairie, 
across the Delta to bet! finally at the Missis- 
sipp (map, right) 

With a series of locks and dams (twelve in 
Arkansas) ancl the spending of 1.2 billion dol- 
lars, the U.S, Army Corps of Engineers has 
mide the Arkansas naviguble up to Tulsa, 
Oklahoma. Tugs and barges freight in steel 
and raw materials and take out grain and 
coal, Originally it was hoped that a million 
tons would be moving on the river by the 
time the project reached Tulsa, but almost 
three times that tonnage was recorded in the 
first vear ol operation (1969) and last vear 
more than eight (Confinwed om page 407) 
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WISNSTNG COMBINATION 
YY = of rich river-fed lowlands and 
% mountam hollows underscores Arkan- 
sas’ nickname. “Land of Opportunity.” 
The rugged Ozarks draw tourists and 
sportsmen secking «a taste of hill country. 
Cotton. rice, ancl soybeons quilt the Delia, 
and vast tracts of pine 
in the southwest feed 
the mills of the robust 
forest-products incustry 
In the Arkansas River 
Valley stands Littl Rock, capital city and 
growing inclustrin| heart of the state. 





AHEA: 53,104 ag. mij monk, 27th 55% 
forested. POPULATION (1050 estimalies 
i000 Boose: Lumber and wood 
products: fond saree oil and natural 
gt; Jarl WS. kt Deine, fernming—poultry, 
leads in brokers; sovbeams; jeads in rice 
MAJOR CITHES: Littl Bock, 139,700, Fort 
Senith, 68,000; worth Litth Reck, 62,000 
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4 capital way of life: Little Rock 
sports new prospenty with a certain 
tian. Businessmen gather at noon ta 
practice on a rooltop putting green 
(left) of the downtown Worthen Bank 
building. Mountain musicians pluck 
ind taw In the loboyv of the nearby 
“iret National Hank during its Orzark 
rats of Christma: program (right) 

The city's economy languished 
after ractal strife in the late 1950's 
But stability and intenstyve civic 


iz 


et 


effarts have since drawn dozen ol 
new industries, including a Faloon 
Jet plant (lower right) where 
firframes flown in from France are 
Customined to suit buyers tas 
Cultural horizons hove alsn 
broadened, The Arkansas Arts 
Center mot Only atlers city resident 


a chance to participate in drama 





tance, and fine arts bul also reaches 


oul to smaller communities throwch 
INUTing troupe, & Wandering 
artimobile, and teacher training 
programs. The center's Children’s 
Theater, which travels both 
sintewide and nationally, stages 
productions from Pinocchio (above) 
to Shakespeare. The troupe 
performed in Washington, D. C.'s 
Kennedy Center during the 
inatigturation of President Carter 


ans 








(Continued from page 402) million tons 

For years virtually all bauxite (for alumi- 
num) mined in the United States has come 
out of the ground near Benton, a lizht- 
industry town near Littl Rock. The river 
project has marle it possible to supplement 
the Arkansas ore with higher-zrade South 
American and African ore, barged upriver. 


True Grit and a Casting Rod 


At Benton IT encountered Tom Blackmon 
selling bass Gots 

“OR, a 1975 Glastron bass boat in need of 
engine Work, but it's stl a good boat. Does 
the engine run?” The manager nodded. “It 
runs ...twenty-extht hundred now, twenty 
eignt-twenty, now thirty, twenty-elght-fifty, 
trailer and all 

All across Arkansas you see pickups trail- 
ering expensive bass boats—sleck, low fber- 
Hlass silhouettes, less ike watercraft than jet 
interceptors, In Arkansas, as throughout the 
south, bass fishing approaches a scientific, 
cadgeted| mania: hydraulic pedestal seats, 
electric trolling motors and anchors, engines 


upto 200 horsepower, depth finders, tempera- 





ture gauges, aerated live-fish weils, and cast 
Ink Cecks covered in poly-turt 

Not evervbody here bass fishes, but I met 
lew who do not. Jo descnbe an alternoon 
fishing with Arkansans as relaxing is to be far 
wide of the truth, for in pursuit of the black 
bass they are enim and determined. And at 
tournaments they are fanatics—as [ found 
oul al one Sponsored by the Arkansas Bass 
Association on Lake Otachita, in the rock, 
hs near Hot Springs. 

Before dawn, the dark harbor was crowl- 
ing with 350 fishermen and 175 bass boats 
(in the check-in barge, a man aimed a light 
Into boat wells to be sure no one was Bone 
into today's tournament with yesterday's fish 
The boats pitched and rolled, bie engines 
rumbling, reminiscent of a naval invasion 
The harbor twinkled with red and green run- 
ning hghts anc, like small coal fires, the flick- 

min¢ orange bups of cepth fins 

Lining up the first flicht, Joe Wilson and 
eorge Schweer, officials of the tournament, 
weaved among the boats. A metalic red Mion- 
Ark, 4 blae and white KRoughneck AL, an 
apricot Ranger with Apache stripe 

dim Owens backed his white Bass Cat 
away from the pier as David Prvor, standing 
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Easveoings, Hardworking Arnansas 





Homesteacer spirit draws settlers to 
country and town. Herbert Kimbrough 
and family (above) left Litthe Rock for a 
0-acre farm, where month: of cutting and 


clearing created pastures for horses and room 
to midé, bus wile, Kay, a social worker 
é01l] commutes claily to the city. But Aim 
cays, “T was raised in the caty, worked in 
the chy, but this is where I belong.” 

Charles and Becky Witsell (lacing page 
took another road, buying and renovating 
B howse built tn 1889 in Litth Rock's 
“aapaw Quarter,” the city's oldest 
sector. Urowing numbers are investing 


their futures tn the inner city 


threaded line through the rod guides. David spuming, and the harbor was @& raging sea 
Prvor is the gwovernor of Arkansas, a man _otton Cordell was not there, but nie live 

who prefers fishing at a more civilized bour lihood was: plastic worms, “crank baits” (Big 
ind comfortable pace ©). Super Shad, Gav Blade}, pistol-erip graph 
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tnets, plewiglass Visors, pogeles money to buy lures, =o he made fis own. Co 


Let me have your attention!” Joe shouted lel] Tackte, Inc..m Hot Springs; is now amone 
into his mike. “Kill all your big engines!” | the largest manufacturers of fishing lures in 


Water-skier « signature atreaks the Arkansas Aicer, a once treacherous channel 








Head Neon, Firebelly, Chameleon Green 

I once asked Cotton how many colors I] 
heeded to catch bass. “About three,” he said, 
smiling. “Light, dark, and yella. That's all vou 
need, But people want tr.” And he hele ur 
a tine-inch plasti 
and Not-pink 


worm, soit brown body 


nose, which in the light glowed 


Indescent purple. “See? It’s gotta be ‘purty 
Too Busy for Trivial Things Like Eating 


Phat event Ete POvVetmOor Wes exhausted 


“TTL tell you,” he ‘l was fishing with a 


Sale, 
serious fisherman. My hand got so tired cast- 


Ing and crankineg, was afraid [ was coin to 


transformed by locks and dams into a safe route for boats and barge traffie. 


throw that rod olterec Jims 


candy bar. ‘Unh-unh,' he | don't eat 
when [ fish.’” 

Kt the boat auction in Benton, Herbert 
Rimbrough bought chicken wire, coops, jars 
tools, and plow handles. Kim, who grew uy 
in Little Rock (“I'm just a ¢urb-aned-cuttet 
man), quit his floor-covering business to go 
back to the banc. toa : 
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-arcre farm nea 
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ack man 
in bib 
intl work boots, his hora 


Che dav | drove out to see him 
standing in his yard 
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trellis of small cornrows. He has-a gentle, 
melodious drawl. 

“Come on in. Would vou like a beer? I was 
justfixin to take a break, All ldo around here 
is piddlin’. ['m tryin’ to do. what interests me.” 

We had a beer and walked weross the field 
to his woods. Each morning Kim clears out 
brush anced water moccasins, so his children, 
someday, cin nde their horses through the 
oak and hickory. Kim's horses come when he 
whistles, a tick his grandfather tauwht him 
Sundance, Kim's pit bullterrier, was in the 
woods. He studied my leg with the interest of 
a shark. [ studied the woos for an exit 


One Mun's Dream 


Kim prefers clearing brush to kneeling on 
floors. “I lowe that cutting wood. I can relate 
to that That's real. Grandfather had him 
about 15 to 20 hogs behind the barns. I'm 
sonma have the same thing.” 

Kim owns some pullets and plans to get a 
milk cow, a goat, fish for the pond, and a used 
tractor. Wear the house is an orchard and gar- 
den. For shade in the horse pasture, Kim has 
Hlanted a few pine seedlings. He stores his 
hav ina 49 Chevy resting on blocks, his tools 
and siidies in his “Furniture and Floors, 
Inc.” panel truck. The basketball backboard 
reads: “Zoned Industrial...Call John L 
Burnett... 376-3911." 


“When | have this place fixed up the way 
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I want it, I'll start doing floors again to make 
some Toney, | got a lone wavs to zo, but I 
come @ long way." 

Kim, who is 33, remembers a Litth Rock 
of trollevs and busy sidewalks when he was 
“coming up" near the Rock Islan Railroad 
tracks in the city’s south end. Kim swam im 
a stock pond and swept out grain cars, <ell- 
ing the sweeping: to a woman for her chick- 
ens and ducks. Klackbirds swarmed to the 
tracks for grain, and Kim flattened them un- 
der “falls,” old doors propped up on triggered 
sticks, “We'd pick ‘em and cook ‘em up with 
peas all around. Birds, when you was com- 
ing up, was a real treat” 

For vears Little Rock swelled with whites 
and sharecropper blacks moving from the 
small towns and mechanized farms in seurch 
of jobs. In the 1950's whites began drifting 
to the suburbs—then flooded to them after 
the confrontation between Governor Orval 
Faubus and federal troops over integration 
af Central High School, Most downtown 
businesses have followed. Now, even at rush 
hour, downtown sidewalks are nearly empty, 
as Workers slip down elevators to parking lots 
and drive home to the suburbs. 

One day Kim drove me around Little Rock. 
We passed Central High School. 

“In 1957 this street here was mobs," Kim 
told me. “You know what I mean? Broom 
handles, boat oars. When it got dark, you'd 


Duck call’s mucous quacking 
answers duck talk in the sky (right). 
More than a-million ducks, 
prinuirily mallards, wing through 
the state each fall alone the 
Mississippi fhyway, feeding in rice 
fields and flooced timber, Wild 
turkeys and deer, once almost wipe 
oul, have been nurtured back to 
healthy numbers through effective 
ume lows and restocking programs. 
Stockine for profit is big business on 
the Grand Prairie where catfish ore 
raised £5 2 crop on adgqiafarnms: 

Here a thrashing herd is rowneled 
up by seine (heft) 


National Geographic, March {278 
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Spotlighting the med for renewal. 
Pine Bloti residents stage a May Day 
festival lo draw attention to Uber 
downtown districlh Square cancers 
twirl in front of the county courthouse 
1} 


— — ; | a 
ted two years before by a fire. lhe 
ratL 


Lil 
building dates from before the Civil 
War, ane is now being rebuilt 

The litth town of Wilmot, tn the 
Laelia, searched ten vears for a doctor 
te man its clinic. Then Dr Thicu But 
efi arrived in May of 1975 gt Fort 
Chaffee, processing center tor the 
resettlement of 30,800 Vietnamese and 
Cambodian refugees. A former army 
surgeon, Dr. Bun mow has o thriving 
family practice in Wilmot 


NWartharal Cre raphic, March (97a 


better do like the chickens—get near your 
roostin’ place. 

*This used to be an all-white area. Now 
it's all black.” 

We bumped through the industrial cust 
end, where Kim and his wife, Ray. once lived. 
Kay is a social worker (master’s degree) in 
Littke Rock, commuting 78 miles daily, Dur- 
ing the week their children live with Kim's 
parents in Little Rock and are bused across 
town to schools in white areas 

We passed War Memorial Stadium, where 
the Arkansas Razorbacks play football when 
they are in town: the University of Arkansas 
is in Fayetteville, in the Ozarks If Arkansans 
have a unifving passion, it is their football 
team, the Razorbacks. Throughout the state, 
on bumper stickers, billboards, filling. sta- 
tions, laundries; you-see pictures of a violent, 
charging red hog, Razorback Realty, Razor- 
back Shooting Supplies, Razorback A-Rav 
Co. “Sooneece!" Razorback country. 


Truth in a State's Nickname 


We drove through Sugar Hill, University 
Park—well-to-do black neighborhoods—and 
then into Pleasant Valley, Little Rock's Bev- 
erly Hills. Kim stopped the car. 

“You see, black folks look at this and try to 
make it. They can’t touch this out here. Thev 
want to feel like they're close, though. But 
they find themselves just work, work, work, 
grinding that nose down. Thev think they 
can kill that work. Thev're wrong. You can't 
kill work. ve seen werk kill men. See that 
yurdman? He's gettin’ to it.” 

Years ago Kim's father coulrin’t wait to get 
out from behind the plow and mule and head 
for the city. Kim is goinw in the opposite ci- 
rection, and gladly leaving the city behind. 
Kay has reservations about what they may 
giving up, but they pull together. 

“Whatever a man wants to do, whatever 
makes him happy, he can fine it in Arkansas,” 
Kim said. “Arkansas people will stop what 
thev're doing and talk with vou. They're 
friendly. You can have car trouble on the in- 
terstate at midnight, knock on a coor, and 
people will help vou. They'll do that in Ar- 
kansas. Arkansas is the ‘land of opportunity.’ 
It's been that for me.” 

Arkansas has been that for Junior Cook, 
too. He pulls drum, buffalo, carp, catfish, and 
alligator gar out of the Arkansas River in 


Easygoing, Hardworking Arkansas 


trammel nets and sells them at his market in 
Pine Bluff. 

Spart fishermen refer to gar and carp as 
“trash fish," and most commercial fishermen 
in Arkansas throw back evervthing but the 
catfish and buffalo. Junior keeps everything 
but the turthes. 

“Y'know, a gar-cion’l cat no dead bait,” he 
says. “He don'teat no chicken liver like acat- 
fish. We get $1.30.a pound for catfish and 60 
cents a pound for eur. Gar's not bad eating.” 

Junior is a pleasant, almost whimsical man, 
anc his anger is slow to rise—except when he 
sees poachers using the magnetos of crank 
telephones to shock fish to the surface. When 
poachers put wires in the river and “tele- 
phone” fish, Junior goes to his house trailer 
and telephones the law. 

Junior 1s 53 and is content in his native 
Arkansas. “I been around quite a bit,” he 
suvs, “different countries while I was in the 
Army. Ido like to go to other places and see 
other things. But this is where my old den tree 
is Thev say an old coon likes to come back 
and dip in his den tree. Arkansas has been 
good to me. I believe ID can find enough to do 
here, and then some.” 


Competing With Television's Lure 


Jim Hatch came to Arkansas because here 
he could make a cifference. Jim ts from Ih- 
nois, by wav of Juilliard. He plavs bass with 
the Arkansas Symphony and, like the other 
atring plavers, teaches Strings to school- 
children who until recently played anly band 
instruments, Jim is impressed with their 
musicianship. He finds the attitude toward 
art more genuine here than in New York 
City, Jim is tall, slender, 31, and adroit with 
children. 

“OK, tonight when you're watching “‘Char- 
lie’s Angels,” Dawant you to cross the strings 
like this...” 

“I don’t watch “Charlie's Angets.*” 

“OR, “The Waltons, whatever. ... Who 
watched Rostropovich last night?” 

“Who's that? T watched “Charlie’s Angels.’ " 

For years opportunity was what Arkansas 
had litte of, squeezed out by drought, the 
Depression, the overlogging of the Ozarks. 
By World War I, Arkansans were streaming 
out of the hills and the Delta, heading for the 
aircrait plants in California. 

In his vouth Orval Faubus followed the 
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4trawberry harvest to Michigan, thinned 
apples antl clearerl slash in Washington, 
hoboed in. Chicagn. 

“I slept m that fne park on Michizan Ave- 
nue,” he told me, “and 4 policeman would 
come through every day at 4 p.m. and blow 
his whistle to move us out of sight so the hoi 
polloi could walk by on their way to the 
World's Fair. The next time I staved in Chi- 
cago, | wae governor, and I could afford to 
stay in a suite.” 


Bringing Jobs to Arkansas 


The tony was not lost on migrating Ar- 
kansans—Faubus among them—that their 
reputation as meclustrious workers wot them 
jobs not in Arkansas but outside it 

In. 1955, with the state almost drained eco- 
nomically, Governor PFaubus appointed the 
late Winthrop Rockefeller to the newly lormed 
Arkansas Industrial Development Commis- 
sion, What Rockefeller mav not have known 
bout industrial development, be more than 
mace up for in his inftuence-with the indus- 
trialists. As chairman of AIDC, he helped or- 
ganize (and sometimes func) an ageressive 
stiles CaMpEN to Atiract industry to Arkan- 
sas. AIDC compiled encvclopecic facts about 
the state and, particularly, the towns where 
tlants might best locate. The communities 
looked around at their assets, vacuumerl, set 
the tuble, and switched on the porch light. 
Forrest City got a hotst-manufacturing plant, 
Baldwin started building pianos in Conway, 
and soon neighboring states were looking 
over the fence with envy 

In the years since AIDC was established. 
Arkansas has reversed its declining popula- 
tion (now more than two million). Companies 
have invested four billion dollars in building 
and expanding 3,500 plants here. A fourth of 
all Arkansas workers now hold muamnufactur- 
ing jobs Lumber, paper, furniture, electric 
motors, buses, fo! processing, aircraft oom- 
ponents. OF this country’s 500 largest com- 
panies listed by Fertute magazine, 120 have 
plants in Arkansas, 

Delmar Midleton is not in the Fortune 
500. Nor—were there one—woulcd he be ina 
Fortine 500,000. Untike International Paper, 
Weyerhacuser, Georgia Pacific, and the other 
laree companies that own almost four million 
acres in Arkansas ancl dominate its timber 
industry, Delmar operates a small mill, a 440) 


avons, Hardworking Arkansas 


Corley, on afew acres in the Ovarks. He uses 
a 34-inch cirtular saw to cut oak, hickory, and 
yum into railroad ties, lumber for grocery 
pallets, and bark slabs for charcoal 

More than half of Arkansas ts commercial 
forest, and a fourth of all Arkansans in manu- 
facturing are employed by the forest-products 
industry. Peckerwood mills—as those like 
Delmar’s are called in this region—are rem- 
nants of the past, when timbering was done 
mosth by small entrepreneurs scattered 
about in the woods. The davs of the whip- 
saw, the sash saw, the gang saw are gone. So 
are most of the (Continued on page 420) 





Before the bugle calls at Hot Spring:' 
Oaklawn Jockey Club, high-strung 
Thoroughbred Gos-n-(ras takes a 
reassuring mibble of his calm companion, 
Herman (facing page) Lucky pieces 
nhotune at the track One visitor from 
Sew Mexico bebeves in weortng duck on 
every finger (above), Tourists often take a 
hath—even when the tock i closed—in 
Witer piper fram thermal springs in the 
Ouachita Mountains. In 1832 Congress 
cvated the Hot Spring: Reservation, now 
a rational peurk 
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JLQOD OF FUTURE PICKLES tumble: 
into a eee wot wt the Atlicans f lel 


Company during the busy sume 
harvest (left), Cucurmbers rollin from both 
Lexas Bid Mississipol, a Well as from farms 
In Arkan Lhe state's central jocation 


lear expancing markets in the South and 

in rit heed iia Te cet Lie Ema rae Sena 
Nishy achieve amazing prowihn since 
Work War Ut Tyson Foods, Inc. one of the 
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asure quality (elt) 

Pree larming plays 2 crowing role in the 
forest-prolucts industry, Arkaness’ bearing 
Manviacturing enplover, Low-grade hardwood 
lows stockpued ut the Potlatch { Teoration § 
ard in Warren (abowe) were harvested 
orimaniy from stands of mined harcdwrexl 

ind pines, ond will be asad for manufecturim 
paperiveard, Do foster last-erowing pines 

SOE loresters use herbicides to control 
hardwoods, a technique that bas rahe protests 


and leeul challenges from environmentalist 
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Delia: hard- 
Wolds (now sovbean fields) and more than a 
million acres of Ozark forest (now cattle 
pastures). So too, practically, are | 
of Delmar Middleton 

‘Tt ain't much,” he savs, “but it’s a git bs 

Half the formture manuiactored in the 
state is mace around Fort Smith, as are cups 
be Dice, appliances by Whirlpool An Ls 
by Planters, and baby food by Gerber, Her- 
man Udouj (vou-dodge) started Riversicte 
Furniture in 1 od¢ 


(Continued from pape 475) 
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Ozark patriarch, Orvil “Strawberry 
(acing page) has cul broomcdrn tn Karissa 
and picked apples in Washiniton. Now bb 


hes home to stay with Hie second wie one 


the voundest af his lo children iabove) Ai 


eae Live forest fo 


development But af those who come to find 


TeSscniis Rew Owes Who 


a smpler way of life, he belteves “thats ren] 
worthwhile These pa mie won't hurt the Land" 


came orcers for bahy furniture He's now 
chairman of the boarcl of the larcest furniture 


company in Arkansas, where nostalgia is put 





Wit ‘“NOswalerio turmiture WILD whecks ol 
Phe Udoures own 200 Thoroughbreds, 
which they race at Qakiawn (Hot Springs 
an other tracks around the country. The 


bronze front doors of their eclevant home in 


Chein 


Fianna Hills. id Udo) cli " elopment over lial- 
ne Fort Smith, weigh half o ton 

Unlike the Deep South of the Delta, Fort 
Smith is a town of the West 
the rope (Hanging Judge Isaac Parker's) for 
outlaws who terrorized 
and the adioinmge Indian 
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Lar, 
but they'll have two 
cars and a cood bass boat. It jst doesn't take 


as much to live here.” 
Crottsranship for Sole 


‘sot the tenet of the state's attractions for 
industry is the attitudé toward work. “The 
work ethic.” 
tremely strong here. In 
chip mtans something” 

Arkansans make evervthing from turkes 
calls to violins. At his home in Russellville, 
Jimmy’ Rite Cropped point 
Lrkansas toothpicks, 
lokling knives that chose with the 
click of a Rolls-Koyce door. Chainman of the 
Roilemakers League of Masters, Jimmy 
shapes homilies out of wood, Incia stag antles 
thant tusks (which he keeps in 


a bank vault). He grinds the blacles out of D 


a " i L oll | 
Woverior PrVvur save iS Gx- 


Lrehansa Workiman- 


MARES KOTVves 


hunters and skinners 
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hieh-carhon, hivh-chrome tool <teel. and heat 
them in &@ Thermolyne furnace He 


sharpens the cuthime edges on Washite ‘and 


reais 


hard Arkansas oilstones, mined by one of the 
Slate's Olchest industnes trom the uplilts of no- 
Vaculite in the (higchitas, a stone so abrasivi 
thal if quickly wears oul Splittine mauls, 
quamyinen's Boots, and the cleats on huge 
crawler backhoes, Diamond saws are used to 
cut this stone, (Diamonds come from Arkan- 
cas. too, trom ostale park near \iurireestorm 
Find one, and it’s yours.) 

In 1946 Paul Klipsch founc space in a shed 
in Hope to make loudspeakers. Klipsch now 
has GO emplovees and lots of space. His 
Klipschorns, the woofers of which are built 
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of nine-ply birch from the U.S.5.R., are con- 
sidered by many to be the finest loudspeakers 
in the world. Made in Arkansas. 

Millions of chickens are mare in the 
Ozarks. Hatched after World War I, the 
chicken industry how employs thousands of 
Arkansans, particularly in the Ozarks, where 
hills of hardweod we being killed off with 
herbicides, cleared, and fertilized with chick- 
en litter to grow grass for cattle 

Last year Tyson Fooels, Inc., of Springdale 
grosecd| about 225 million collars. Each 
moring ted Tyson buses take sume 400,000 
chicks from their hatcheries to contract farm- 
ers-all over the Ozarks, who raise them to 
broiler size. 


Chickens by the Fisthal 


When the sun goes down, Jimmy Graham 
gore into chicken houses and snatches theu- 
sunds off their feet. He heads one of Tyson's 
15 catching crews. Jimmy is slight of build, 
bot he has the grip of a blacksmith. Tonight 
I watch him catch chickens at a farm near 
Tontitown, an Italian settlement where 
grapes are grown. A front-end loader ferries 
empty coops from flatbed trailers to the 
chicken house and returns, red-lighted and 
grunting, with coops full of confused chickens. 

The chicken house—the leneth of a foot- 
ball feld—is bathed in dim blue light, enoush 
for the catchers to see, but not enough light to 
arouse the chickens, which squeeze together 
ina warm, sleepy sea of white. The air ix full 
of dust, feathers, ammonia, andl the muted 
“nuks” ane “veeoks” of 19,000 conteritedl 
chickens. Like umpires dusting the plate, 
Jimmy and his catchers bend at the wast, 
crab chickens by the lees, invert them, ane 


rapidly stuff the legs between their thumbs 


and tngers.Lugving nine birds from his left 
fet and three from his right, Jimmy stuffs 
them into a coop and grabs more. “Used to 
be, twenty thousand chickens was a hell of a 
night,” he says “Now twenty thousand is 
nothing—now it’s about 35,000." Don't arm 
wrestle with a chicken catcher. 

The Ovarks have traclitionally been hills 


of hard times anid ticks, of row cropping-and 
timbering for barrel staves, then emptiness 
when the trees went down and the soil plaved 
out. Ozark people still look upon their hills as 
“no good place to live, but a tough place to 
muke a living.” 

In the fall Arthur Gunter picks apples in 
Missouri, and in the winter he traps coon, 
bobcat, and coyote in the Ozarks. On his 
farm near Pelsor he has some cows and hogs, 
and he plows with a mule. He cooks and re- 
fngerates with butane, heats with a wood 
stove, and lights his house with Coleman lan- 
terns. Arthur, who is 54, grew up not know- 
ing how to hunt for turkey and deer, and 
neither did his father. In these devastated 
hills there weren't any. 

Now deer, turkeys, and some bears are re- 
turning to the Ozarks. One morning recently 
Arthur hunted fora turkey, shot it, found 
some wild ginseng, picker $0 clollars’ worth, 
went home, and plucked the bird, When 1 
walked into his vared, be was stretched out on 
the seat of his pickup, shoes off, doors wide 
open, listening to the ball game on the radio. 


A New Life in the Hills 


Tourists come to the Ozarks to see the 
Passion Play at Eureka Springs, the Ozark 
Folk Center at Mountain View, or to nose 
around the hills trying to photograph people 
like Arthur Gunter, Many want to return— 
penmanently—and increasing numbers are 
doing just that. Land in much of the (arks 
can be bought for a few hundred dollars an 
were, and State and local taxes are the lowest 
per cupita of any state in the U.S. Between 
1970 and 1975, about 39,000 more people 
moved into the Ozarks than moved out They 
come out of snowhbanks and traffic m Chi- 
cago to live in retirement communities and to 
fish. Many are homesick nivives returning 
from California. Some are dropouts from the 
‘60's, back-to-the-landers who build lofted 
cabins of battentd green oak with heavy 
doors like safes, live off the land (and their 
own kindof grass}, and learn why so many 
natives gave up and left: More self goes into 


Like frozen freworks, tone pillars born of time and witer stand 
revealed by floodiights tn Blanchard Springs Caverns, near Mountain View, 
The same foroes cut the surface of the once uniform highland! plateau to 
create the undulating ridiecs and valleys of today's Ogark mountains 


Rasveong, Hardworking Arkansas 
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these rocky hills than subsistence comes out. 

When Lewis Grabbe and his wife came to 
the Ovarks, near Rushing, eight vears ago, 
Lewis knew nothing about masonry. But 
stone by stone, Veur bv wear, he has been 
building a howse to leave to his children ane 
grandchildren. Lewis Grabbe is 55 vears old, 
scarred, and muscular. His hig fists are 
tnarled from fights in the Navy (boatswain's 
mate} and lifting stane in the (harks 

Lewis removes by hand only enough trees 
to let in the sunlight needed to prow pasture: 
his 42 ucres look like a London park. In a 
crave of oak, persimmon, and hickory is a 
compartmented bathtub he boilt of stone: 
a dry well at one end, where he stands and 
scrubs: a fireplace at the other to heat water. 
He exudes a spiritual jow about hard labor. 

“They're hauling stone out of Stone County 
like sou wouldn't believe,” he save. “Some 
people will sav, “That stone's in my way.’ But 
I look at it as something that’s been here for 
cons. | wanted to binld my own hetuse from 
matermals off the land. I face my house enst, 
‘cause that’s where all our learning comes 
from. [want to put my house square with the 
world, Maybe ['m a little odd, but [ appreci- 
ate what God's done for me." 


Search fora New Beginning 


some miles awav Conds Berman stuns at 
the entrance to her first Orark home, ooking 
nero<s a canvon to the vreen hills bevone. 
The Ovarks, like the Ouachitas to the south, 
me intimate hills, not awesome mountains, 
and one must spenc time here to fully absorb 
their beauty. Cindy's sinule piece of furniture, 
where | sit, is u cot of lashed-together pine 
branches—the first functional product of 
her hancls. This dwelling, like Lewis Grabbe's, 
is of Ovark stone, but no human hand shaped 
it. Cindy Berman came to Arkansas from 
Lon lshind three vears ago with only a knap- 
sack and on issue of Wother Earth News. In 
this cliff is where she lived for the first nine 
months [nn a limestone cave. 

CM those like Cindy who try to live off 
the fJzarks; probably far more leave than 


persevere. (A master’s degree and atree house, 
muny natives say.) Most of them fined loneli- 
ness, fear, and hunger. But Cindy also found 
herself, and that's what she moved here for. 


Shedding Some Academic Blinders 


Cindy is 26, tall; has thick evelashes, 
brown hair, a full mouth, long, strong arms 
and legs, and an enthusiasm for life that 
whould astound Norman Vincent Peale. 

“When I came down bere, T just wanted to 
sit by this creek and be by myself. In a covert 
wav [ thought T was better than these people, 
Boy, oh boy, was l wrong. The smartest peo- 
ple are the self-educated ones. Now I see that 
plain ole life experience is the real education, 
I'ma whole lot more bumble than lever was.” 

Cindy now lives in w cabin she built of pine 
from her hillside, She got her door and win- 
dows from a dump, Her woorl stove cost 335. 
Her table is a telephone-cable spool on end, 
She carries her water in buckets from the 
creek far below, Cindy stuctied to be a teach- 
er. but she bas had difiiculty finding work in 
the Ozarks, and what she has found, like 
catching chickens, has not held her interest. 

She barters for things, for labor, for food. 
She grows veuetables and spices, and sun- 
dries apples, tomatoes, and watermelons, 
which shrink to a leatherlike candy. Cindy 
exists on about 53500 a year. 

She no longer invites friends down from 
New York, and enjoys going there even less. 
Her city friends belittle her wav of life and 
trv to talk her out of it “You're a school- 
eacher—vou aught to be teaching.” 

“Even some of the natives can't understand 
why [ enjov chopping wood with an ax,” she 
says. “They'd buy a chain saw. What [L enjoy 
as asimple, beautiful life, they see as poverty. 

“Tye just gained faith in my ability to do 
anything I want. I grew up believing you 
lvarn everything from a book. Now | learn 
by doing, of watching someone else do it” 

Cindy put her finger on Arkansas. “Things 
around bere have different values than dol- 
lars and cents: These people really know how 
to make do.” ia 


“The gods do not deduct from man's allotted span the hours spent in fishing” If 
the proverb were true, a good many Arkansans might well live forever. One of every 
four has a fishing Hicense, And somewhere along Arkansas’ 9,700 miles of streams 
and 580,000 gcres of lakes, there's a spet for cach to fd fish and solitude 


National Geographic, March (978 
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Snug as a foot in a shoe, the author 
straps into his sailplane on Baki Eagle 
Mountain, Pennsvivania, assisted by his 
wife, Suzanne (below), Last wear he role 
winds along tides ftom Pennsylvania 
to Tennessee and back—a world record 
Hugging Bald Eagle's flank (overlenf\ 
during a-toial nin, he-takes his own 
nicture with 4 wing-mountedl camers 
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HE NOISE of thrashing branches 

outside my home on Bald Eagie 

Mountain woke me, and [ rolled over 

in the darkness to check the chock be- 
side my bed: three-thirty. In robe and 
slippers 1 went outside, wondering if this 
could be the thowsancl-mile cay 

Chverhedd m the mouniight, clouds were 
ecudding by, driven by a northwest wind 
And it was cold for early May in Penn- 
svivania—33° Fahrenheit. A day or so ear- 
lier, this chill air mass had been in Canada 

All the signs said “too.” I telephoned my 
official ground observer, Bob McLaughlin, 
to dure hom from his warm bed, then beran 
the preflight chores. Ballast tanks in the 
wines of my Sailplane had to be filled with 
250 pounds of water, and the barograph 
checked to be sure it would make its inked 
tracing of the altitude durme the record 
attempt I had finished and was bolting 
down a hurried breakfast when Bob ar- 
rived. Together we rolled the big fbergiass 
bird out to the runway behind my house 

Almost a wear earlier there had been 
another thousand-mile dav. I hearl flown 
my sallplane down the Appalachian medges 
into Tennessee and back. But because of a 
technical mistake on my part in photo- 
traphing the most cistant point reached, 
that flight—the longest ever made in a 
motoriess aircratt—did not become an 
oficial world record. Today, I promised 
myself, d remedy that mistake by making 
the flight again (map, pages 434-5) 

fo some, the flight of a sailplane— 
or glder—must dety logic. How can a 
heavier-than-air machine possibly stay 
aloft for hours without an enginer 

A sailplane's “engine” is really the sun. 
Solar energy is absorbed unequally on this 
multisurtaced earth, and that mbalance 
Fenerates currents in the ocean of air. Ver- 
tical currents—bubbles. of heated al 
rise in what are called thermals. Horizon- 
tal currents, of course, are called winds. 
When they blow against the side of aslope, 
they are deflected upward. 

A sailplane can ride the rising air, cir- 
cling in thermals or soaring on the up- 
thrusting wind close to a bill—much 24 a 
surter rides a wave. Lf the-air rises faster 
than the normal sinking speed of the sail 
plane, the pilot can gain altitude. 


The winds were whistling up the Appa- 
lachian slopes on this blustery day, and | 
would be flying dinwn through the strong up 
cratts at high sneect. But Domust not dive too 
steeply, for the stresses caused by fiying too 


fast in the roiime aT could pee! the Witt 


trom my sailplane 
Turbulence jolts Glider After Takeo 


The. ferst ight of dawn was turning the 
mountains to gravy when I was towed aloft 
by a jeep. Dreleased the tow cable, swept into 
the surgme [iit of the mountainside, and 


hanked around until my goal was behind me 


The flieht would officinily begin 37 miles 


northeast at Lock Haven airport, where wit 
nesses waited to document my passing 

As I raced along the rice toward Lock 
Haven, the air was so turbulent that once the 
g-meter on my instrument panel registered 
ive and a hall, A savage gust had shovedon 
glider upward so Violently that I'd been 
nresser| into the seat with the force of five 
and a half times my weight 

Fifteen minutes after takeoff | soared 
through the imaginary window of air over 
Lock Haven—the starting gate—and banked 
arain, southward toward the goal. Tt would 








be a long day, and each minute of it Pd be 
racing the chock to get back to this airport 
before sunset 

Staring at the ridges that stretched ahead 
to the horizon, [ thowght of the boyhood hours 
| had spent sitting on those slopes, watching 


a 
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hitch free rides on the updrafis during migra- 
tory flights along this Aywas 





1¢ birds soar by Vary a hawk anc eacle 


Later—a decade ago—l flew their route 
ce hign, a3 an Air National 
(suatd jet pilot, from that vantage pomt | 
could trace the mountain chain for hundrecls 
of mules, from mv home state of Pennsylvania 
clear down into Tennessee 

Who could resist trving to trave 
like a bird? In 1966 Lacquirec a wite, a glider 
and a rustic mountaintop farm near State 
College, Pennsylvania 

Since then, Suzanne bas become a soaring 
pilot, for we stare the ven to be a bird And 
ve lost count of the times she has towed me 
aloft with our jeep, confident that [cd come 
soaring heme in time for dinner. Five of those 
flights have set world distance records: 

There is a wonderful predictability to 
fndge running-—a reliability fatlaned soaring 
pilots must envy. To fiv cross-country, thes 
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must find a thermal, circle in it to gain alti- 
tucle, then hunt for another one more or less 
m the direction they want to go, and circle 
again, A beautiful sight, that aerial ballet, and 
great sport, But certainly not the most effec- 
tive Way to get from poimt A to point B. 
Still, thermaling is a gentler sport than 
ndzge running, The long wings of my sail- 
plane were flapping up and down, the tips 
describing ten-toot arcs in the turbulence, On 
an earlier flight | hari carried drinking water 
in a baby botth—but still the bumps. were 
violent enough to spurt water through the 


nipple onto my plastic canopy 
Tail Wind Out. Head Wind Home 


Because the winds were hitting the slope 
from a northerly angle, I'd have a tal wine 
helping me on my way to Tennessee. lt was a 
mixed blessing, thouvgh—I'd have to. buck 
a head wind on the return journey. An there 
Were a few zaps in the mountains to jump, 
and no ridge at-all for the final 
turn point. I'd have to wee thermals to vet 
acros: those flat spots 

But for now, it was ridge running at ai 
speeds upwards of 150 miles an hour—often 


75 miles to the 


just above the treetops. I sped southwest. 





past my home landing strip, toward the first 
hurdle at Altoona, Pennsvivania 

Could [ glide across this four-mile tap, or 
must I waste precious minutes hunting for 
thermalis? Alwavs on a fliient like this a pilot 
is faced with two choices—go fast or play 
I was at 3,200 feet. and a comfortable 
600 feet above the treetops: plus, I had that 
tallwind. 1 pushed straight across 

A few miles fartheron | gingerly approached 
Clavsbure.l'd almost been blownoutofthesky 
there on a previous flight, when a dynamite 
blast went of in a limestone quarry below 

Today, though, T could see workers in the 
quatry. Lhewd be beading for shelter tf a 
bluist were pominent, Ur so | But 
to play safe, I decicled to skirt the mine 

The gap at Bedford—this one was cizht 
miles wite. From 4.400 feet 1 shel across it, 
ermdually sinking, and regamed my altitude 
on the slope at the southern end. I paused 
near Cumberland, Maryland, to thermal even 
higher. Ahead lay a 4-mile stretch of ridge 
too low to generate strong lift. lt was a ner- 
vous 35 miles, with few emergency lunding 
fields below. But by working thermal: and 
weak ridge lift, | manared to stay alqft. 

Air racing over a midge sometimes forms 
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reasoner 
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Like o bow with o kite, a 
Siriedieck into the air at his farm on Bald 
Lage Mountain for a practice fight (helt) 


Hob MeLaurhlin 


Inmacrect gin 


(Whicial observer re 


Stiedieck (above nititucde 


rearing barogriaph 
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what is called a mountain, or lee, wave: 
Smooth sheets of air race up, then farther 
downwind, arc iown and up again. Riding 
the second upewing of a wave like that is 
soaring at its best. 

Near Hopeville, West Virginia, | found a 
wave and boomed along, grateful for the 
smooth ride. Ih the turbulence, I had felt like 
the ball in a whistle. Altitude was no prob- 
lem now. At times, my altimeter read 10,000 
feet But even this smooth ride hal its draw- 
back. I was above the clouds and couldn't see 
the ridge. Hall an hour later it was down to 
turbulent mde running arain 

Lebanon, Virginia, just 18 miles 
Tennessee, found me circling once more. But 
these circles were not rising ones; | was 


from 


jie 


iia 





Proof he was there. On May 9, 1977, 
Striedieck dips his left wing to make the 
required photograph (above) that confirms 
his turn point, a railroad bridge near Oak 
Ridge, Tennestee: it shows 6 a curved dark 
line at rig 
ne took the picture from the wrong anagle, 
and the record wos denied him 

Undaunted, be does it again (map. right, 
riding lifting ridge winds ond columns of 
rising warm air called thermals 





at center. During a previous Alizht 
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checking my drift to determine the force and 
direction of the wind. I had a decision to 
make From here on the mountains tapered 
olf, generating less and less lift. Unless wines 
were tavorabie, [ would have to turn back 

Farther south, a forced landing could mean 
Tore than just the loss of a record; it could 
mean the loss of my glider. It is @ sad fact 
that, year by year, the pastures along my 
route—potential landing helds—are being 
lragmented, At the same time, sailplanes are 
getting larger and more expensive 

Well, worrisome decisions are part of the 
orice of being a bird. 1 weighed the odds 
The winds were not strong, but at least they 
Hew from the right direction. I pressed on 

It was a harrowing es to the turn 











130 mi 


START: Towed aloft from Bald Eagle 
KMourtain, Striediack flies porthanst to a point 
over the airport at Lock Haven, whore flight 
officially begins at 6:07 a.m.. 
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Elacsed time I hours ad 3 minute 
Distance: (,.015 & statute rites. 
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point. Often, | hac to circle in thermals to 
supplement the weak lift from the ridges. 

Then, finally, there were no more ridges. 
Flving slowly, at the sailplane’s most efficient 
glide angle, I faltered ahead, working every 
rising thermal I could find. 


Ballast Jettisoned as Ground Looms 


1 was losing the battle. The Tennessee 
countryside now lay only 500 feet below, and 
I jettisoned my water ballast. That 256 
pounds had increased the glider's speed; now 
it was a liability. 

But Murphy's law—what can go wrong 
will go wrong—came into plav, Though it 
was warm in my cockpit, because of the 
canopy’s ereenhouse effect, the outside tem- 


ge winds cease at the eight-mile 
er clienbs yiseocecae to 3,400 











: Maryland. 
a wave on the ridge’s lew niche. 





perature was cold, A drain tube on my ballast 
tanks had iced up, and some water found its 
way through a tank vent into my cockpit. 

Dolefully, I watched it flow in above my 
right shoulder, soaking my side on its way to 
the bottom of the fuselage. And it was more 
than just uncomfortable, it was o matter of 
real concern. Would it freeze the mechanism 
that extended my single landing wheel? If sa, 
when I touched down I might discover the 
breaking streneth of a fiberglass smilplane. 

So point in worrying about it new; slowly 
| flew on. With most of the water gone, my 
hight for altitude succeeded. At 12:30 p.m. 
[I reached the turn point. 

Qin my first thousand-mile day, my official 
photograph of the turn point—the railroad 


7:25 AM. iter rons hve iment 


Strisdieck encounters 


6:04 A.M. Like a surfer, he rides the 
mountain wave to nearly 10,000 feet. 


ft again as wave lift. diminishes, 
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‘8:15 A.M. Descends to pick up ridge 





bridge over Bulinun Creek near Oak Ruircige, 
Tennesspe—was taken jst three degrees 
outside the required “0-degree quacdra 


This time I made sure I was in the right 
Fi 1 -. 1 ee _ 
Dace Wien Snail Hel the shuttes li HA an 
safe, | photographed the point with 4 sécond = 
camera mounted under Lie canony belore | 


heacted morth again 


Murphy s Law Works in Heverse 


here are happy limes when Murphy's law 
mo nent On mv way back over the Hat coun 


ir sicle the t] ey mals WeTi thi re Wi hen l Mee Li 


works the other wa whl can fo rent weil 
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ther. Nt Rings [aH tL. Tennessee, I pix 
gow ride lilt, Below me, the smoke from 
house chimnevs was blowing almost parallel 
| r the wind was increasing 


Soon | was fiving northeast a [5 miles an 
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down to show their sverv undersides. Often 
[ saw those light “wind streaks” as I raced 
shone the riche 

Halfway mcross Virginia my lick bean to 
fo sour again. Strong downdratts—appn 


roweht me ci 





priate at Paling Sprine wT 


fo 500 teeth But ndege litt saved the fiecni 





imdb the mountain once mer 

| found a wave again. nearing the Penn- 
Sylvania border; its silken lift pushed my arr- 
speed to 140 miles an hour. But clouds closed 
In below me, and I was forced to dive beneath 
them to keep track of the mountain slopes 
Chherwite [ micht blincdiv veer too far off 
ourse, above the clouds 

Lhe clock was mv enemy now. Lock Haven 
was: still @ hundred miles ahead, and sunset 
was less than an hour away 

Could I make it straieht across the eicht 
mile gap at Bedford? Probably not. I in- 
Vesbed & precious 25 extra minules th a chetour 


to #2 downwind ndee and back again on the 


Then, like a sea oul! heading for its nes 
my bit fiberelass bird raced the setting sur 
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toward the ai a ranioed ahead for 
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observer to witness my Lancing 
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awing for altitude, Striedieck climbs in 


extended normally. At ®:10 pom—atter mort it thermal over Hopeville, West Virginia. 


i 1 | 
[ pushed the tancing gear lever, but the whee ( 
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Trailing water, Striedieck dumps wi 
ballast (above! before a landing on Hal 
Farge Moyntain. The added wight in- 
creased the @licler’s speed aml bolstered 1s 
Heer Wines—Ob feet across—against pun 
ishing turbulence 
For certification as a world record, a pho 
tograph (below) recoras Peirtcwirs of the 
Biht Mes <i wen do mol rennet f acti 
Laken? and landing, [he picture must ap 
peal after the turn-point photagrapn, on the 


Same toll of film 
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than 14 hours aloft—that wheel touche the 
runway again. Stulily, I clambered out of the 
narrow cockpit into the cold and windy twi- 
hont. [stood shivering, my clothes were stil 
sodden from that water ballast Pd tried to 
dump 500 miles away in Tennessee 

But inside me there was a warm senée of 
accomplishment. | had made the two longest 
elider flichts in history—and ifAis thousand 
miler surely would go into the record books. 

Ahead lay a monumental paperwork task 
of documenting the recorc, but tomorrow 
would be time enough to think of that 


Next Stop Miami Beach? 


Waiting for 2 nide home from the airport, | 
stared silently at the dark sky 

Suppose another dav like this turned up, 
and at the far end of the ndge I found a 
“cloud street"—long lines of curmulus clouds 

stretching toward Flonda. 1 had seen 
similar cloud patterns on weather-satellite 
photographs, and I could find good lift be- 
neath those clouds. Qak Ridge by noon, and 
then a cloud-street dash southward 

Viouldn tit. be somethineg—truly something 

to take off fram my Pennsyivania Moun- 
tain antl land somewhere in Florida? my 
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A CIVILLAATION'S CRUCIBLE 

bordering the Tigris and 
Euphrates, two cities of the 
Elamites—a peaple mentioned 
in Ganesis—once rivaled the 
fame ol Babylon and Ur, Susa 
was found as long ago as 1850, 
Now a@ Nations! Geographic- 
aided dig in southern Iran, led By 
archeologists Rober Dyson, Jr. and 
William Sumner, is unearthing what may 
be 3.000-year-old Anshan (above), Troves 
of cuneiform tablets and clay sealings 
(right) may cast mew light on ine-clamite 
language. Support such Society research; 
nominate a new member below. 
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Next time you bring 

out the cold cuts, cut us 
in. The fine, natural 
favor of Cracker Barrel 
cheddar cheese makes 
special snacks just that 
much more special. It's 
another reason America 
spells cheese KRAFT. 


Our pride. Your joy. 


Bonne good food and farnglues together for 75 years 





PENTAX sets you free 
so children 










can be seen 
and not 








blurred. 





A lot of amateurs are pocket- 
ing their pocket cameras and 
practi : Sane new look al 

ngs like giggles . 
freckles _ and those little 
twinkies the fixed lens snap- 
shot camera can't capture 


fully. 

it's possible to shoot 
for more, with the ME from 
ra Pentax. The ME was 
ya created with the amateur 


— in mind — but it delivers 


professional results. It's 

as easy as 1-2-3. Just set, 

focus and shoot. For photo: : 

instead of snapshots. For 35 mm 

memories with almost all the ease of snap- 

shots — but none of the fixed lens limita- 

——— Years from now, you'll run across some 

i he = ME photographs in a dusty album. You'll 

Se as count sag freckles one by one. And 

r. Really ramember . 

See your Pentax dealer for the ME now. 

Because children—especially your childran 
— should be seen and not b lived. 


More ... from the innovators. 


PENTAX 


Penta: Conmoniion, ‘demon e ATION 0110 
For mane information wile Dept ME PENTAX CORPORATION, P.O Sa 2677, Litteton. Colomado B0161 
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The form of energy 1s less important than 
the fact of energy. 
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The Franklin Library presents 


THE GREATEST BOOKS 


OF THE 20th CENTURV 
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A complete library of this century's greatest masterpieces, 
chosen by a distinguished international Roard of Advisors, 
Each book fully bound in leather and ornamented in 22 karat gold. 
Available by direct subscription only - Subscription deadline: March 31, 1978. 


THE TWENTIETH CENTURY has produced 
more great books than all previous centuries com- 
bined. Musterpieces of fiction and brilliant works 
of nonfiction by great authors from around the 
world, A literary treasure (hat has just begun to be 
appreciated as unique in history. 

It hos been the century of the novel—an art form 
largely perfected in our tine. It has been an age of 
great drama and poetry. And it has been w time of 
unprecedented growth in knowledge—clearty ex- 
plained in books by the foreniost scientists, philoso- 
phers, biographers and historians of our day. 

Now, from this vast treasury of major works, 
one of the most distinguished advisory boards ever 
assembled will select those which stand out as the 
preatest books of the twentieth century, Fifty tow- 
cring masterpieces. The essential Volumes of our 
time. Ife very best writing of the modern warlil. 

Furthermore, this collection of The Greatest 
fooks of the Twentieth Century will be published 
in a-single, very speial edition, Each volume will 
be set apart from the ordinary by individual de- 
sign, full leather binding and rich ornamentation in 
a= Kartal gold. And cach will be privately printed 
und bowund—exclusively for subseribers—by The 
Franklin Library, the world’s leading publisher of 
limited edition books in fine leather bindings. 

A treasury of the century's masterpicces 
The collection will include the finest books of our 
time. Works of universal merit and lasting impor- 
lance, Mukterpieces that deserve to be published in 
a beautiful and luxurious leather-hound edition. 

A major portion of the collection will be devoted 
to the most compelling novels of the twentieth cen- 
tury: The Gropey of Wrath by John Steinbeck, 
Doctor Zhivage by ‘Boris Pasternak. Look Horme- 
ward, Angel by Thomas Wolle. The Magic Mown- 
tain by Thomas Mann, The Trial by Franz Kafka, 

In addition, there will be collections of stories 
by the master storytellers of our time: Emest Hem- 
ingway. Jame Joyce. Jorge Luis Borges. Drain 
by the century's leading playwrights: Bernard Shaw, 
Anton Chekhov, Euvene O'Neill, Poetry by the 
modern masters: W, H. Auden, Kobort Frost, Wil- 
liam Butler Yeats. Aiographies and autobiographies 
that recount the fascinating lives of great inter- 
national figures, And brilliant accounts of the jis 
tory, philosopliy and science of our time. 


Leather-bound volunies— 
All of the volumes in the collection will be newly 
designed for this privately printed edition, And each 
wall be different from every otlher—in design, in for- 
mat and in overall dimensions. 

Each volume will be fully bound in genuine 
leather, And leathers of many different grains and 
colors will be tsed fo create a harmonious yet var 
td appearance throughout the collection. The cov- 


ers and the spine of cach book will all be richly 
ornamented with 22 karat golu. The spine of every 
book wall have raised horizontal “hubs.” in the fin- 
est tradition of the bookbinder’s art, And the puge 
edges will be wikied with 22 karat eold—the time- 
honored manner of enriching fine volumes and 
tealing them from dust and moisture, 

The text of cach volume will be designed to pre- 
sent an inviting appearance and will be printed on 
specially milled bookpapers, The endleaves will) be 
of fustrous moiré fabric. And a ribbon page marker 
will be bound into every volume. 

Original works of art will be commissioned to 
illustrate many of the books, and will appeur only 
in these leather-bound volume. Famous works by 
ouistandme artists of the past will grace other 
books in this collection. This tasteful use of iflus- 
tration will add dramatically to the pleasure of 
riding and owning these magnificent books. 

Finally, cach volume will be accompanied by 
specially written Notes from the Editors, discussing 
the work, its author, and their influence on our time. 

The satisfying fecling of ownership 
To hold one of these volumes of great twentieth 
century literature is to experience feelings of sub- 
stance and value. The supple “give” of leather 
against the palm. The precision of the intricate 
gold design. The mellow aroma of the leather itself, 

The book opens to reveal the deep. richness of 
moiré fabric. Each gold-edged: page turns crisply, 
ond fies Mut upon the prevwus pages, And, above 
all, there is the superb quality of workmanship that 
hespeaks the great pride of creating a volume 
worthy of the masterpiece fH contains. 

Like splendid paintings and objects of wrt, this 
collection is certain to be cherished in future years 
for ith beauty os well as its lasting invportance. 

A single edition for subscribers only 
This exclusive edition of The Greatest Books of the 
Twentierh Century will be privately printed and 
hound sevely tor those who subscribe to the com- 
plete collection, None of these leather-bound val- 
umes Will be made aVailahle in bookstores, nor will 
any of them ever be reissued. 

The subscription rolk are now open. There & a 
firm limit of one subscription per person, and sub- 
scriptions will be accepted only nti) March 31, 
1978, The edition will then be permanently closed, 
and oo further applications will ever be accepted. 
Thus, the edition will be permanent|y limited. 

How to acquire this magnificient private library 
As a subscriber, you will be able to acquire this 
important collection of great hooks on a truly sys- 
Lematic basis—at the convenient rate af one vol- 
ume per month. 

You will be billed for your books on the same 
monthly basis, at just $39 for cach leather-bound 


volume, As you may know, this i u mast favorable 
price for such beautifully crafted books—and your 
subscription application contains a wriffen yuar- 
witee that your original issue price will be main- 
tained for the entire fascinating collection. 

To enter your subscription, simply compicte and 
mail the attached application, No payment is re: 
quired at this time. However, your application mus! 
be postmarked by the subscription deadline of 
March 31, 1978, to be eligible for acceptance. 





The Franklin Library gratefully acknowledges (he pisistusice off 
ihe following scholurs. authors and literwy historians is selecting 
Phe Geert Minds al the Peratieth Comtinry 


DR. CARLOS BARKER, Princeton Unnwersity. 
MALCOLM, COWLEY, author and critic. 
DR. RICHARD ELLMASS, Osford Universiiv 
ROBERT STUART FITZGERALD, Harvard UWisivernity, 
DK. ARTHUR H. F. HENKEL, Universuy of Heidelberg 
JOHN HERSEY, recipient of the Muliteer Prive for Fietian. 
J, FRANK KERMODE, Cambridge: University. 
KATHERINE ANNE PORTER, winner of dhe 

National Book Awned and the Pulitzer Prize, 
DA. WALLACE STEGNER, Stinforil Uilversity, 
FUGORA WELTY, Pulitzer Prise winner, 





-Htoneceee SUBSCRIPTION APPLICATION—=-=+ 


THE GREATEST | 
OF THE 20th C 


Valid only [f postmarked by March 31, 1978. 


The Franklin Library ; 
Franklin Center, Pennsylvania-19091 


Please accept my atibieription for The Createsr 
Rooks of the Twentieth Century, consisting of fifty 
vinunes to be privately printed and bound in genu- 
ime leather expressly for oe. The books will be 
paved tio me wt the rate of one volume pet month, 
url the issue price of $39." for cach lesther-bound 
book Will be giuiranieed to me for the entire series. 
In addition, T will bave the tight fo cancel my sib. 
SEriplion ut any time upen thingy dave’ written notice. 

I need sem oo money now. | will be billed for 
each bowk, individually, in advance of its shipment. 


"ls ne ee raed tee a eS pee ack 
fae shipping uml famuf lay 
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Motor Trend magazine 
thinks so. Which is why 
Dodge Omni became Motor 
Trend Gar of the Year 

Veteran car critics and 
lesters have been reporting 
some very nice things about 
Orn. Like the confident fee! 
of its front-wheel Crive. And 
the kind of space froni-whes!) 
drive gives Omnis occu 
pants. So, the nation's auto 
motive press also (thinks so 












We inink you re going 
lo think Omni's tops, too 
because Omni can get so 
much done... lots mare in 
fact...than it did for-the car 
exXDEeTLs Ve Say hal because 
it will take thousands of miles 
around the town and out in 
the country to put Ornni to 
its truest test. With you at 
Ine wheel 

$4135" (CAR AS SHOWN) 
$3706* (DASE STICKER PRICE) 
Now, Gar testers usually acd, 
Worry 100 Muc 
about price 3 But 
you have 2 So rs 
nice io Know 


i CM prices Start 


= 
oi he ir 


at just S35 U6" Which in 
cludes such standard tems 
aS an AM radio, vinyl body 
12 mola ngs and whitewall 
rachal ) res. Witn a little 
jucICcIOUS select one ot Aptons 
and trim packages, you can 
own an Omni like the one 
inthe picture for just $4735! 
For that kind of money 
YOU get a lot of versatility 
First of all. Ormnits built tor 
American-sized folks. There 


ict 
La 


are |Our wide GGOrs for @asy 
en try There is a great big 
10,2-Ccubic-ioot storage 
compartment when the rear 
seat is in place, Fold the 
seal oown ana YOU get a 


cavernous 25.4-cubic-Toot 


area that ll take on a Surpris- 
ae of cargo. Omni is room 


er than you miqnt expect 
You can make your 
Omni roomier yet. More 
versatile. Order it with an 
optional Tactory-instailed 
renege ISB  carrya | roo! 
rack. With appropnate 
allac Rall lg itl nandle 








bikes, Skis, baggage, orother 
Coir yO Ip io 150 ? POLUTIES 
Aner all, ine more you carry 
outside, the more you can 


Carry inside 
ERA ESTIMATES: 
39 MPG HIGHWAY 25 MPG CITY. 
Camni dist asi Oo Very 
obliging On gas mileage 
EPA estimates are 39 M PG 
(nighway)/25 MPG (city) 
Ihat's when your Omni is 
equipped witn its standard 
i litreengine anc 
iour- Speed trans 
mission and 3.3 
[rans eaxle rau 
Your mileage May vary 
Depends on now 
you drive, your 
tars condition 
and its equip 
men And 
al ora mie 
eis lower 
Wath 


ij 







q so 
Much walling 
. for you to 
... see. and 
iry, and Tee! 


why not get 


Gown to your Dodge Dealer's 
soon. We think you ll end up 


buying or leasing tne car so 
many experts say is tops in 
its class for 1976 


MOTOR TREND 








7 = 7 : i : i : 
In Georgia, you can see history in progress at the most 


















LEE TPCMES Hometowt ww Al ori nica the ro Oa lL Lo ine & ivi W iy i 
nearby museums Allin adayv. Boat doen't. Rushing through Geo . 4 th fi 
gia is squeezing centuries into hours. i A thacite, Cornigla 20 fi 
Our hentage goes wav back. A lot happened here before the i oie Soa Kul , 
ctviot Savannah was founded and Georgia became an Uriginal : fi 
olony, Theevents that followed are preserved beautifully, and 1 l 
“ you can see our histiry inv any part of the state on any day. ] i 4 
ys Take in an outdoor drama. Visit an antebellum home. Out Lidl 
Pe conor vacation guide will tell you where to find them. Send fir ' : i 
; your tree copy today, And when,.« you réach Georgia, besure 4 | 
bo step at.s Visitors Genter for thi libest informahon and 
directions We'll help You enjoy | YOur [Mp 10th Cine 3 i 
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It's the Beechcraft Business Flying Kit 
song and dance sales literature prece. 

Instead, its a straightforward 
that promises one thing 
Hany airplane 


= ager ff 
: . 
Ces t iL 


of nota com can 
travel costs 
Trath 45, 
Bit with this kit in 
other 
A, ” 
Ph 
ISSHe= | 
jeterm 
fly at? 
Lhe kot even 
your Company of OWhing a 
F 3 eee 
Duke Snow et 
Introduce yoursell tu 


if business travel 


W LOT ally airplane Thay 


your hand, 





re u i-fl [ i ano A ers 
and UGETALNY o 


a oh ES 
i need for one? Will 


wou | 
fF owning 


Te Hh 


TLESMPESS 
a whole cutte 


There's nor 
let the nisin 
travel put the 
rrowth ol your c 
3 
Pa. pe) 
i Stall , WOU (adh) eee { 
kil it ithasalready helped 


| be the 
yuu ll Enaw for sure 


net 


te the 
compan 


bh a ood Invesinen 


real questio 


ips You Gelermine the actual net capital cost to 


nirpiane, like 


PTent wea of cuTIng 
Send for the Beechcraft Business Flying Kit 


im earth t 
ote of bivsiness 
squeeze om the 
Dil pan' 
when, for the pice of 
Ne same 
hi ue: 
put a lid 


if L Mmpanies 


nose costs 


nd its not just anoine;r 


creed businesstnan s kit 
To help you take an 


substaritislly 


alistic look at whether 
reduce your DuUsiness 


es eT fi if Worl 
Cine way ct the 
ns and real 
Pike rc you 


1 Who will 





airplane. 4 


the BReechcralt 


the cost 





Cel i mn ge I yE Lue Travel onsets beture the get « cin ! w 
| hand. Wnte on your commarny letterhead te: Beech Air 
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FROM 5,000,000 TEST MILES COMES 
FIRESTONE’S FINEST STEEL BELTED RADIAL 


We tortured out the secrets. bro yi Inside, an improved steel cord. 


Aska fnencl about 


haga 







Fabulous rolbot Recreation . eS 


greater SPORT and FUN for all sensible. natureloving folks j- 
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EDUCATIONAL HOBBY 
Action color catalog with | 


EAgY > 
startling FACTS & FIGURES 


| foreman small raf Pj Cs p< = . 


Handy Fotbath from 10. fe Mail COUDON oF address fo 
Me 19 4 ae marl 3 Folbol | Corp Giri Charleston, SC. 708 
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“You can see the LO NES te 
ocean from the courts. se sas 3 
And the little pink houses. 


mcs It's a beautiful setting for tennis: 





Heidi Gage, on her first visit, and Bonnie Wevyher, on her third, talk about Bermuda. 


“We loved dining outdoors. The lights 
of the ships and of Hamilton 
in the distance. Just lovely!’ 


“The water is absolutely pertect for skiing. 

Just the right temperature. And the 
tellows who run , ¥ 

the boats are racy 

very good. 

That's important; 





panes 


Unspoiled. Unhurs ied. Uncommon. 
hee your tnave gent twrile Sertecu ae if 
hh Alene YT AY fe fer Suite (00. 46 Sehosl St Aue ton, Mae. (2/58 
Suite O77. AN Michigan Awe. chicas, I SLI 





BEFOR , DRIVE. 
BEFORE YOU DRIVE, READ. 


Obviously, a motorhome 
is not something WOU Duly 
every day, 

So, before you do, a jittle 
Dreparation is in order, 

4 thorougn test-crive, for 
example. is amust. And while 
we admit our motives for The PFleasumes Lalvit 
recommending one are purely Span ishis and built the way itis. Why 
selfish, its the only true way | Its suc = a Versatile fool for 
WOrkK Ore yay and so an 


[Oo BDDreclate Ine ces Gn fea- 
Allin all, it's what we hope 


tures of a GMC Motorhome 
isan enlighten nai nirod i tion 


Features like front-wheel 
oa pretty big subject. The 


dr VYeQ@. Tandem rear wneais 
and selt-leveling air suspension. Mere words booklet won t take long to read. You || Sales 7 


cant do such lhings justice as entertaining as: it ig educational. Best of all, 
But before you take the wheel, we'd like ts free. Why not mail the cot 

you to réad our boa «let he Pieasures and 
Delahts of the GMC Motorhome. It has 


answers to a number of fundamenta 








OUeESTIONS. YOu re DOU WW a 
h ave snout Owning = MV Otor 
hame Sue Fi as, Wid & Flike 


ae 
Say a | _ 
miced? Ta 





to drive? To have se 


én store?’ Jo live in? 
—s And, of course, (heres 


ic Lbebied eines on the 


‘f. Why designed 








oon DEIOW NOW 


—while you re thinking about it? 





| THE MOTOR HOME FROM GENERAL MOTORS 


Beene eee ee eee Hee Hmm COUPON BERR RRR een & 
i Anise 


Messe sand me your book of he pleasures and delights af the GMC Motorhome 
NAME 


CiTy.4 STATE — i 











Send coupon io: GMC Motorhome Headquarters 
P\O. Box 3900 
Peoria, |L 61614 





She says | never give her flowers. 








4 ' 
Someone told her 
you may put oii coming to the Orient 

lor another year. 
Ae TER year Wie Tl) qe ti Covet Whcn Ssavs lirne flies 
how many years has it Ike an atrow. Another suqoests 
fou Tirst Saki Maly The day you decicle to do a thina 

every year simce, it 5 5 fhe Gest dav to do it.” 
been the same old story, Sext year his year, before you decide 
nis: Wear tO walt urdil next year, ask your 
Kyotos Golden Pavilion will travel agent about JAL's Happ 
INere mexl year, of Course Mondays Tours. or send this coupon 
; hong s harbor will still ror every oom!) reason vo 
Welt Win Samoans and the sum havetowar till next vear, we llolter 
will still Seton Bangkok s temple a thousand oloficnis reason to 

Nees an old Japanese board the next plan 


We never forget 
_ how important vou are. 
' JAPAN AIR LINES 


“Our roads are 3 vs wi ink mo $25 cies We have all the 
not goodenough: ©... off spe “sina nese c-  FOads we need?’ 


S <— =a i Seo 2S "a 


: 2 SS 







There are 
no simple solutions. 
Only intelligent 
choices. 


CATERPILLAR 








World’s Largest Lodging Chain 


Why? Best Western has over 2000 attractive, well-furnished and dependably 
clean motels, hotels and resorts conveniently located In moretnhan 1300 cities 


Each one looks refreshingly different, yet all offar the same personal and effi 
crent service. Every Best Western is regularly inspected to assure thal it meats 
best Western's high standards of cleanliness, quality, comfort and value 


Wherever you travel, gat your moneys worth al Bast Western. Ano stop at 
any Best Western for afree copy of our 1978 Road Allas & Travel Guide 


(800) 528-1234 
Call toll-free for reservations 
$ee your travel agent or 

consult the yellow pages. 

In An2ona (800) a62-1T222 

Phoenix 279-7600 





Linded States. Canada. Mexico, Cantbean, Gualamala. Great Snisin 
Kaw Zeelané Australis. Seuthern Atriee 











extinetion 
Donne's bell, itdoesn't ring. Ittolls, And 

it's tolling for the eagle now, which puts 
us In danger OO, 


Wie . in danger of lasing the living 


Word. LIKe 


iS a creadcty 


symbol or our nignest standards: Pride. 


MiOnor _ Honesty To jose the eagie 
would be sad. To forget him would be 
(Pe gic 

At Whirlpool we believe its our 
duty to remember. Remember whal 
these standards mean ito us. In our lives 
And in our business 

We start with pride. To make some 


thing of quality is @ challenge these 








Hays. An appliance is eather quality 
bullt-or it isn't, Ane if it isn’t good 


one! for us, we Know it's not qood 
enough for you 
[ 


Visa test of honor and nenestv 


comes atter the sale. We balieve a cus- 


tomer should always be treated like a 
NOW, oF Years trom now 

With this in mind, we've leche sta 

Severe Welly Ol ex reneing Our Service 


for as jong as anyone needs them 


“ = Th 
euUstToOmMme 





For example, we eens oF BOI LIne” 
service, A toll free telephone numb 
you can call witha ny erobiem or ques- 
tion. Try it. We're always glad wher 


Pees Ho. (Boo | 253- 1307. In Michigan 


& “Samer ae a 
And tf VOU ever do need service 

= — a F =+ ‘the eee = = 4 = - 
ust call lecn-lware service: ifs our 


Nnavonwide rancnised service ror 
a group of service technicians whe 
know what they're doing. And who will 
be Nappy to come out and nelp you 
yOu need them. They're in 
tne Yellow Pages 


whenever 


Or our Warranty. its written clearly 
simply. it can be read, understood and 
Used wilh cantidence, We feel that's 
(ne way a warranty should work 

These services are really exten: 
sions of our way of thinking. Our way 
of lite. They reoresent our standards 
Pride. Honor. Honesty 

hey may be in danger. They may 
be impractical, But at Whirlpool, we 
believe it's our duty to keep them very 


mucn alive 





<<>> 
Whirlpool 


"EPA csfirmalcs haere ca bhorcecon’s frail 
TannTason. Vur actual mikeage mea ciffer 
depending on vwour dirham habits. verur car's 

condition, and is opional equipement 
CJD ens LOA 
” ieee slicket price exciting Gites aril 
sion Cenc 








COT Ove 4 Pw) ne) (ra eat 


ij a oe 
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bitten. Horio qe ur ce MATA It : atchiherk [Oo ak a, 
1 Tae Cae Hormon ever offers the Bone OF AUT Tei ss Ion), Alene Payrercscat 
rol rack ari sporty trims. By any standard ofroom, nde, comfort, ehie. pie and ole ==] 
LOGOUT 1 UL Sued! bo Ion ees Gio Teco Be TE 
Yow can Gory or lease the new Pinmowh Hormonal vourLhneler Piyimoull cise 





RELAX. PLYMOUTH 


A simple truth about color TV: 
You don’t have to settle for a color 
picture that won't stay right. 
Zenith’s Color Sentry controls 
and corrects your color picture. 
Thirty times a second. Think of it 
as a TV control room in your set. 
To give you that great Zenith 
picture—automatically. 





COLOR SENTRY 


quality goes in before the name goes on? 


Color Sentry available in 13" through 25" (diagonal) scromn sizes. 
Shown: The Reynolds, 5J2543€, with Oak veneers on top and e 
front and base of simulated wood. Simulated TV picture. 











Svrolet 


Why cio you suppose so many people have been buvine it? 


Could i! be They shore our humble 
belie hat [he New Chevrolet is one 
of the mos! beouilful cars on the 
FOO ix 

Movie it's The nawness of (his cor 
that fs them. The innovative 
thinking. The technology Behind ff, 
the bight future ahead of Tt. 

VMoybe ifs becouse fhey prefer 
or feaquire a cormforonle 4-passen- 
ger Iinteior ond a huge 20-oubic- 
foot trunk’? [There's more trunk room, 
more head room and more reor- 
sear leg room than inthe “764 Tull-sze 


onrac 


Chevrolet itreplaced | 

Maybe they fook one for o test 
cive ono found it to be o grea 
Griving expenrence? 

Pemapns they're seeker of value 
and like the fact thal every new 
Copnice ond impala comes corr, 
plete wilh power steering. power 
fron! disc Drakes, cuiometic trans- 
mission and rocdic#-piy tires? 

Then again, maybe they ail have 
on uncle in the Chevrolet business? 


SEE WHAT'S NEW TODAY IN A CHEVROLET. 










an I need to get back 
to the real Hawaii, 
I go to the Big Island.’ 
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Home Study 


eS eee 


CALVERT 





Minidetgertee oe 
fii grade, }fuicAle yam 


chalet at Hitt idl Giiji eee] [aan itt 1 
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The educational institutions listed in the Directory will be pleased fo send odditional literature 


fo ony Notional Geographic fomilies expressing on interes! in recerning turther informotion. 


By mentioning The Geographic, your inguines will be assured the best possible ottention. 
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America’s best-selling dictionary 
doesn't just define words—it brings 
wotds alive. So you can feel the frenetic 
beat of a “disco,” get the tangy taste of 

“wassail” and sense the bitter empiti- 
ness of “ri , Sgt For this is the diction- 
i 


ary that offers thousands of quotations 
and usage examples plus scores of illus- 
trations—all arranged to make mean- 
ings clearer than ever. Just $10.95 
wherever books are sold. Merriam- 
Webster, Springfield. MA 01101. 


FROM MERRIAM-WEBSTER 





New Insucs—New Countries —Trinnglea — 
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NATIONAL GEOGRAPHIC SOCETY 
Write for 
FREE CATALOG 


NATIONAL GEOGRAPHIC SOCIETY 
WASHINGTON, 0. C. B68 


Change of Address? 


Please print your new address below 


Hie 


PT. 


CIty, STATE, OF COC 


And attach the address label from your 
National Geographic Magazine wrapper be- 
low, SO. your records can be updated, Six 
WRESS atvance notice should be given 





You and your family are the explorers 
here. Discover exciting, one-of-a-kind 
exhibits that talk, move, light up. Ses 
your Society's treasures of discovery 
records o! scientific achievement, and 
relics of ages past. Watch educations! 
films. Only six Blacks from the White 
House. Open daily 


Paste Lebel Here 


AATIONAL GEOGRAPHIC SOCIETY 
NATIONAL GEOGRAPHIC SOCIETY Tn 2M Streets: NAW., Wrachindion, D.C 
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Chip this entire form and mail to: | 

WASHINGTON, D.C. 20056 | 
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This is not a compact nation. I's one 
where points A and 6 are likely to 
be hundreds, maybe even thousands 
of miles apart. Connected by 
everything trom 84ane highways 
to cowpaths. 

The easier you make the trips 
like that, the better Which 6 precisely 
the thinking benind the new Electra 


Dretty important no matter how 
lar you're going. 

The new Buick Electra. A car 
that could actually make you look 
forward to a long trip. 

We suggest you take one fora 
test drive, soon, At your Buick dealar. 





It's designed with a rich, roomy . 
interior to help keep you sedate and = 
happy even after hours on the —— . 
road. A trunk wih an uncanny from the feet of it. 
appetite for luggage and souvenirs. But the Alectra isn't just designed 
And & Suspension and Steering to eat up miles. It's also buill to do 
Set-up dengned to help smooth out it without gobbling up inordinate 
the road, without divorcing you amounts of fuel. An attribute that's 











Bisnis 


EPA estimates based onan Electra equipped with standard 350 cu. in. (5.7 litre) engine and automatic 
lransmission. Remember thease are estimates. Your mileage may vary depending on how and where you drive, and 
ihe car's condition and equipment, EPA estimates are lower in Califarmia 

Buick models are equipped with GM-built engines supplied by various divisions. See your dealer for details. 








” Welcome to some of the 
best roadside hotels in the world. 


Lt | bolic Inn! we take-cure of 
more tr ele i oui In anvedy. Becutiuse 


hroughout the world Holiday [inn 
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“The Best Locations: With the 


os, Pas 3 lar locstons: were ofr 
most unvy road vou may trvel, So 
whates 3 ihe COUN SIGE, Vou Can 
Shay THU A Veokd Wait TO be! nec 





lhe Best Standards: When we 


weleame Vou toa Helrday inn we 
want vou to feel comfortable. That's 


why each Holiday Inn hotel must 
MeASUre Up 1 the mOse trusted “neo 
sump me standurds. 

Sonex! time vou truvel we 
hope voull let us welcome vou. 
Holiday Inn welcomes you 
to the best hotels in the world. 


